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I. Executive Summary 


I. EXECUTIVE SUMMARY 
10 INTROD N / ENVIRONMENTAL STA 


The proposed Shriners Burns Institute is a 200,000 square foot Replacement Facility 
for the existing Burns Institute in Boston, Massachusetts. The facility includes 30 patient 
beds and related patient care and out-patient treatment facilities, and 30,000 square feet of 
research space. Below-grade parking of 100 spaces (previously proposed 150 spaces) is 
currently being negotiated. 

The project involves construction of the new facility above the existing, while 
keeping the existing facility in full operation. Upon completion of the new facility, the 
existing building below will be demolished and replaced with administration, materials 
management, medical research space and below-grade parking. 

On March 14, 1991, the Shriners Hospital for Crippled Children submitted a Project 
Notification Form (PNF) to the Boston Redevelopment Authority (BRA) presenting its 
plans to construct a Replacement Facility at the site of the existing Shriners Burns 
Institute at 51 Blossom Street in the West End Urban Renewal Area of the City of 
Boston. On May 23, 1991 a BRA public meeting was held at Shriners. On June 23, 1991, 
the BRA, in response to the PNF, issued a Scoping Determination (see Section I-4.1) 
pursuant to Article 31, Development Review Requirements requiring the submission of a 
satisfactory Project Impact Report. 

The Scope referenced in Section VI of the BRA Scoping Determination included the 
following major components: general information, transportation, environmental 
protection, urban design, historic resources, and infrastructure systems. 

On May 1, 1991, Shriners submitted an Environmental Notification Form (ENF) to 
the Commonwealth of Massachusetts’ Executive Office of Environmental Affairs pursuant 
to the Massachusetts Environmental Policy Act (MEPA). The ENF was publicly noticed 
in the Environmental Monitor on May 8, 1991. A MEPA Scoping Session was held at the 
hospital on May 28, 1991. The Certificate of the Secretary on the ENF was issued on June 
21, 1991 requiring the preparation of an Environmental Impact Report. MEPA stipulated 
that the format of the EIR was to be determined by the requirements of the City’s Article 
31 review and that the scope established by the BRA could serve as the scope for the EIR 
provided that substantive responses to the comments submitted on the ENF and those 
included in the June 21, 1991 Certificate be addressed in the document. MEPA also 
stipulated that in addition to Article 31 distribution requirements, distribution should be 
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in accordance with MEPA Regulations in 301 CMR 11.24 and copies should also be 
distributed to St. Joseph’s Church, Massachusetts Historical Commission, Rappaport and 
Rakov and Widett, and to Hawthorne Place Condominium Trust. 

On October 30, 1992, Shriners submitted a Draft Environmental Impact and Draft 
Project Impact Report (DEIR/DPIR) to the Commonwealth’s Executive Office of 
Environmental Affairs and to the Boston Redevelopment Authority. The DEIR was noted 
in the Environmental Monitor on November 5, 1992. A Certificate of the Secretary on the 
DEIR was issued on December 12, 1992 stating that the DEIR adequately and properly 
complied with the Massachusetts Environmental Policy Act (G.L. c. 30, S. 61-64) and with 
its implementing regulations (301 CMR 11.00). The Secretary directed the proponent to 
address all comments on the DEIR, provide information on mitigation, and meet with the 
Boston Redevelopment Authority, and the Boston Transportation Department in 
addressing mitigation within the FEIR (see Appendix A). 

On February 15, 1992, Shriners submitted a Final Environmental Impact Report 
(FEIR) to the Commonwealth’s Executive Office of Environmental Affairs. The FEIR 
was noticed in the Environmental Monitor on February 26, 1992. While the project 
proponent filed a joint DEIR/DPIR, the FEIR was submitted while awaiting the BRA’s 
determination on the DPIR. 

The Certificate of the Secretary on the FEIR was issued on April 3, 1992 stating that 
the FEIR adequately and properly complied with the Massachusetts Environmental Policy 
Act (G.L. ¢.30, s. 61-62H) and with its implementing regulations (301 CMR 11.00). The 
secretary also directed the proponent to address the issues raised by the BRA (see Section 
IX-1.0) and to resolve them before the Article 31 process is completed. 

The Boston Redevelopment Authority issued a Preliminary Adequacy 
Determination (P.A.D.) on the Draft Project Impact Report (DPIR) on April 23, 1992 (see 
Section I-4.2). The P.A.D requested additional information required by the BRA for its 
review pursuant to Article 31 of the Boston Zoning Code. The BRA determined that “but 
for the required corrections, clarifications and additional information referenced in the 
Technical Appendix (to the letter), the DPIR submitted is sufficient to satisfy the scoping 
requirements”. 
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2.0 CHANGES TO THE PROJECT AND BRIEF PROJECT DESCRIPTION 
2.1 Changes to the Project Since the DEIR/DPIR and FEIR 


The Shriners has continued to meet with the Boston Redevelopment Authority, 
Boston Transportation Department, the MEPA office and representatives from the 
neighborhood to make modifications which will improve the project’s local acceptance. As 
pointed out in the DEIR/DPIR, a number of major design modifications were made 
between the time of the Project Notification Form (PNF) and the DEIR/DPIR (see 
DEIR/DPIR, Section III). Since the DEIR/DPIR and FEIR submissions, the Shriners 
have been negotiating the reduction in total on-site parking from 133 spaces in the FEIR 
to 100 spaces. In addition, a ground level landscaping plan has been more fully developed 
to utilize further increased building setbacks from Blossom Street and William Cardinal 
O’Connell Way. Through BRA’s design review process and architectural input from the 
Boston Civic Design Commission, the Boston Zoning Commission and the Hawthorne 
Place Condominium Trust, a number of modifications have resulted in the project design. 
The trellis and garden have been removed from the roof to reduce the overall height of the 
project from 148 feet to 137 feet. The Shriners have also restudied the design and added a 
canopy at the two entrances. In addition, a cornice at the third floor extends over the first 
floor arcades proposed along portions of William Cardinal O’Connell Way and Blossom 
Street which will reduce the impact of the building’s massing at the pedestrian level. A 
cornice has also been added at the 9th floor to screen the upper level and visually reduce 
the building height. 

As a result of recent discussions in June, 1992 with staff of the BRA, members of the 
Zoning Commission and representatives from the Hawthorne Place Condominium Trust, 
additional design changes have resulted including: deletion of stair projection on roof; 
reduced height of the patient elevator penthouse by ten feet; setback of glass corner by 
five feet at the intersection of William Cardinal O’Connell Way and Blossom Street; and 
consideration of alternative landscape treatment options relating to changes in the amount 
of paved area vs. ground cover. The project proponent feels that these changes will 
improve the design based on the input from neighborhood group discussions. In addition, 
these modifications will be further refined during the remainder of the BRA design review 
process. 
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2.2 Brief Project Description 


The Shriners Burns Institute Replacement Facility is proposed to be located on the 
existing Burns Institute site. The block is bounded on the north by William Cardinal 
O’Connell Way and on the west by Blossom Street. Adjacent facilities include St. Joseph’s 
Catholic Church and Regina Cleri (elderly priest’s housing) to the east, the Blackstone 
Apartments (elderly housing) to the south, Charles River Park (high rise residential 
building) to the north, and Massachusetts General Hospital to the west. The facilities of 
Massachusetts General Hospital directly across Blossom Street include the Wellman 
Research Building, the Edwards Research Building and Bartlett Hall (see Figure I-2.1). 

The proposed Shriners Burns Institute Replacement Facility will replace the existing 
hospital facility built in the late 1960’s. The number of patient beds will remain at the 
present 30, and staffing and researchers will increase by 62 to approximately 332 
employees and researchers. The Replacement Facility will continue the functions now 
taking place in the existing facility, e.g. surgery, out-patient care, physical therapy and 
medical research, and provide adequate space for the expanded requirements of new 
technologies and equipment, and outpatient care and support functions. Approximately 
23,000 square feet of research space, which is currently being moved off-site, will be 
returned to the new facility upon completion. About 3,600 square feet of business and 
administrative space currently off-campus will also return to the new facility. (The 
administrative and medical research space are being placed off-site in preparation for the 
phased reconstruction and because of space constraints in the existing building.) The total 
program area will then increase from approximately 83,600 square feet* to approximately 
200,000 gross square feet, with an additional 70,000 gross square feet provided in a 2% 
story, below-grade parking garage. These new facilities will provide state-of-the-art 
patient care, research and teaching to carry forward the purposes of the Shriners Burns 
Institute. Major uses of the facility include 30 patient beds, surgery, outpatient care, 
therapy, parent facilities, auditorium and research. A more detailed breakdown of the 
building program is included in Section III, Updated Project Description and Alternatives 
to the Project. 

Building on the existing site will be accomplished in two phases. Phase I involves 
construction of a series of steel trusses over the existing building, which will support four 
levels above. Normal operations will be maintained in the existing facility while 


* Includes 80,000 square feet in existing building plus 3,600 square feet in currently 
off-site space used for business and administrative uses. 
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construction above is underway. Upon completion of Phase I, patients and staff will move 
into the new facilities on the upper levels. Phase II will then begin, including demolition 
of the existing facility and construction below the truss of four levels of hospital functions, 
and two and a half levels of below-grade parking. 


2.8} Project Alternatives 


After exploring alternate sites, the Shriners determined that building on their 
existing site was the best option. It allows the hospital to maintain its physical link 
(through an existing tunnel) with Massachusetts General Hospital, which permits the rapid 
movement of patients between the two hospitals to provide specialized treatment facilities 
as needed to patients at both hospitals. 

Project alternatives have been evaluated by Shriners over the last three years 
including extensive discussions with Massachusetts General Hospital (MGH) on an 
appropriate relocation site for a new, enlarged permanent facility as well as identification 
of temporary space to allow the Shriners to reconstruct a new facility on Blossom Street’s 
existing Burns Institute site. Shriners examined sites on Nashua Street, next to Spaulding 
Rehabilitation Hospital, at the Charles Street Jail, and on Lomasney Way before 
concluding that its current site was preferrable in terms of competing land uses and 
proximity to MGH. In addition, documentation of MGH’s inability to provide interim 
space during construction is contained in a MGH response letter to Dr. Salvatore P. 
Russo, Shriners’ Administrator (see Appendix A). Therefore, the proposed building 
program must insure that existing functions at the Burns Institute continue uninterrupted 
during reconstruction. This will be accomplished by the truss’s construction over the 
existing building and construction of the Phase I upper levels initially for the Replacement 
Facility. Following this, the existing program will be relocated to the newly built space, the 
old hospital will be demolished, and the Phase II construction will be completed below the 
truss, including the below-grade parking. 


2.4 i ification 


After evaluating various designs for the proposed facility, the design submitted to the 
BRA in the Project Notification Form (PNF) on March 14, 1991, described a 200,000 gross 
square foot project with above-grade parking for 150 cars. Five levels were to be built 
above the truss (155,000 gross square feet in Phase I), and two levels of hospital functions 
(45,000 gross square feet) and parking levels (above-grade) would follow in Phase II. 
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As originally proposed, the building height was 155 feet, the maximum permissible in 
the IPOD District. A roof terrace/play area was proposed on the southeast corner of 
Level 10. An automobile drop-off was planned along William Cardinal O’Connell Way, as 
were the entrances and exits from the parking levels and the service entrance, making use 
of an existing easement with the Archdiocese. 

A series of neighborhood meetings following the PNF submittal led to major 
modifications and the resulting design of the DEIR/DPIR scheme. The FPIR project 
continues to propose the DEIR/DPIR’s nine-story structure with 2% levels of below-grade 
parking although the Shriners have been negotiating a decrease in the number of parking 
spaces from 133 to 100. Four levels will be built above the truss level and four below the 
truss level. Mechanical equipment is housed at the truss level. The building height of 137 
feet (reduced from 155 feet in the PNF) is approximately the same height as MGH’s 
Wellman Research Building, located across Blossom Street. The lowered height improves 
specific views from adjacent buildings. The parking entrance/exit has continued to be 
relocated to Blossom Street and away from the nearby St. Joseph’s Rectory as requested in 
discussions with the neighbors. The building footprint has been reduced, now providing 
full front yard setbacks and mitigating the impact from the mass and creating wider green 
spaces between the new building and the street. Section III provides more detail on the 
various alternatives considered before the PNF design, as well as subsequent modifications 
made to the design based on community concerns and input. 
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3.0 SUMMARY OF ENVIRONMENTAL EFFECTS OF THE PROJECT 


A number of issues were examined and presented in the DEIR/DPIR submittal. 
Additional studies required to respond to the Secretary of Environmental Affairs’ 
Certificate on the DEIR have been conducted. Provided below are summaries of all 
studies conducted for both the DEIR/DPIR and this FPIR. 


3.1 Tr Ttation 


The addition of project-generated traffic will not noticeably affect operations at any 
of the study intersections during either the morning or afternoon peak hours. Levels of 
Service (LOS) will remain the same for the No-Build and Build conditions given the small 
increases in peak hour traffic. 

The most critical transportation issue facing the project is parking for patient visitors 
and outpatients. Currently the Shriners Burns Institute maintains a total of 127 parking 
spaces for employees, volunteers and Board members. However only three of these spaces 
are located on-site. An analysis of patient and family members indicates that over 2/3 of 
outpatients and visitor trips are made by automobile. However, no parking spaces are 
provided for these users. 

After redesign in June 1991, the proponent intended to construct a 150-space 
below-grade garage while maintaining all 124 off-site spaces, for a total of 274 spaces. The 
analysis of future conditions presented in the FPIR includes new data on auditorium usage 
and demonstrates a parking demand for 343 spaces. Nonetheless, the on-site parking 
capacity of the proposed underground garage has been reduced. The Shriners have been 
negotiating for a reduction of on-site spaces to 100 spaces. 

Based on the modal splits assumed for the project, it is anticipated that 21 of the new 
employees will use public transportation to and from work on a daily basis, while nine of 
the outpatients, along with accompanying family members also will use public 
transportation. Most of these new trips will be made during off-peak hours, when the 
public transportation system can readily accommodate these minor increases. 
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In an effort to reduce the number of vehicles driving to the site, the Institute will 
enter into an agreement with the Massachusetts General Hospital to participate in their 
computerized ridesharing/vanpooling programs. 

Service vehicle traffic is not expected to increase for the new facility because the 
increase in deliveries and removals can be accommodated by the current schedules and 
modalities. 


3.2 Wind 


A qualitative assessment of pedestrian level winds was conducted for the 
DEIR/DPIR to find the effect of replacing the four-story existing Shriners Burns Institute 
with a nine-story Replacement Facility. The assessment was based on local wind 
conditions and building heights of the existing and proposed facility as well as the 
surrounding building heights (see Figure I-3.1). No location on the site is currently 
believed to have winds that are excessive or exceed the BRA guideline effective gust wind 
speed of 31 mph once per 100 hours. The addition of the Replacement Facility is not 
expected to cause the guideline wind speed to be exceeded. 

Five categories of pedestrian level wind speeds have been defined using the 
Melbourne* probabilistic criteria. These categories are as follows: 


Melbourne Category 1: Dangerous and Unacceptable. 

Melbourne Category 2: Uncomfortable for Walking. 

Melbourne Category 3: Comfortable for Walking. 

Melbourne Category 4: Comfortable for Short Periods of Standing or Sitting. 
Melbourne Category 5: Comfortable for Long Periods of Standing or Sitting. 


The potential impacts of the project were predicted using these criteria as well as the BRA 
guideline of 31 mph. 


* Melbourne, W. H., ’Criteria for Environmental Wind Conditions’, Journal of Industrial 
Aerodynamics, Vol, 3, 1978, pp. 241-249. 
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Mitigation of Winds Durin n ion 


Concern was expressed over winds produced during the truss construction and 
subsequent demolition and construction of the Phase II lower levels of the facility. Little 
difference is expected from project impacts already discussed, with initial construction of 
the project’s upper portion. Once the upper portion is completed and the lower portion 
removed, the typical practice is to enclose the construction area with a fabric sheeting 
material. This fabric material contains small holes for ventilation and also mitigates 
construction impacts beyond the site. The openings of this sheeting material are less than 
50% of total area. Winds should therefore be restricted from flowing unimpeded below 
the upper portion of the project, once demolition of the existing structure occurs. Further, 
because some wind will be able to flow through the construction area, winds around 
building corners will also be diffused. 


3.3 Shadows 


Minimal new shadow impacts associated with the Replacement Facility can be 
expected during the warmer time periods (Spring, Summer, and Fall) in the morning and 
at noon. Later in the day, at 3:00 PM during the Spring, some new shadows occur from the 
new building. However, some additional sunlight will be brought into the open area 
between St. Joseph’s Church and Regina Cleri due to the rounded design of the upper 
floors of the new building. During the winter condition, the project adds new shadow 
further away from the project, however, the immediate area is already heavily shadowed. 

Further analysis of shadow impacts during the Vernal Equinox on the vegetation by 
Two Hawthorne Place and St. Joseph’s Church was requested. This new analysis was 
completed and included in Section V-2 of this FPIR. The overall increase in shade from 
two to four hours a day in limited areas (ranging in size from 1,000 sf to no more than 
2,800 sf), during the Vernal Equinox, should have little effect on the existing vegetation’s 
productivity and development in the area of Two Hawthorne Place. The vegetation is 
primarily shade tolerant. During the month of March, most of the plant species are still 
dormant or are just beginning to emerge from dormancy. In spite of the intervals of new 
shade, indirect light from reflection off adjacent buildings will be available to the 
vegetation during these periods. As a result, negative impacts to the growth of the 
vegetation in front of Two Hawthorne Place from the short increases in shade from the 
Replacement Facility are not expected. 
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The various shrubs identified along the west face of the Rectory are all shade 
tolerant. During the Vernal Equinox at 3:00 PM, the St. Joseph’s Rectory is covered by 
shadow emanating from the existing Shriners Building. The existing shadows are visible 
approximately 15 feet vertically on the west face of the Rectory. New shadows from the 
proposed Replacement Facility will only extend further up the face of the Rectory. The 
width of the existing shadow will also be increased by approximately 30 feet. However, 
due to the configuration of the existing building, this increase will not affect the duration 
of shading. In fact, the new facility will reduce some of the existing shadow on the 
vegetation between the Rectory and the Regina Cleri. The vegetation will therefore not 
be subjected to any additional shade by the proposed Replacement Facility overall. 

Additional shadow studies were also completed for a hypothetical project massing 
scheme one floor lower for the Vernal Equinox (March 21) at 12:00 noon and 3:00 PM 
and for the Winter Solstice (December 21) at 3:00 PM when shadows are at their longest. 
Net change in impact is minimal during these time periods. 


3.4 Daylight 


A daylight analysis was conducted for the DEIR/DPIR in response to the BRA 
scope to estimate the extent to which the proposed Shriners Burns Institute affects the 
amount of daylight reaching the street level. The daylight study was performed utilizing 
the BRA Daylighting Analysis (BRADA)* computer software. 

In the DEIR/DPIR, two viewpoints were chosen to evaluate daylight obstruction for 
the existing and proposed Shriners Burns Institute. The viewpoint locations were centered 
on the middle of the north and west sides of the proposed building and the centerline of 
the adjacent streets (Blossom Street and William Cardinal O’Connell Way). One 
additional viewpoint has been analyzed for the FPIR along the path between St. Joseph’s 
Church and Regina Cleri (see Figure I-3.2). The results of the daylight analysis are 
presented below. 

The daylight obstruction results are primarily due to the orientation and height of 
the proposed building and are not unlike other urban areas within Boston. In all cases 
examined, the angle created by the viewpoint and the edges of the width of view are less 
than a normal person’s angle of peripheral vision. A person’s vision would extend beyond 
the edge of the property boundary from the vantage points. Since the view in this analysis 
is cut off at the property edge, daylight which will be experienced beyond the property 
edge is not accounted for. 
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DAYLIGHT STUDY VIEWPOINT LOCATIONS 


I-3.6 


Vi in i ndition Percen ion 


Blossom Street Existing 18.4 
Build 7S 
William Cardinal O’Connell Way Existing 23.8 
Build 79.4 
Path between St. Joseph’s Church Existing 36.8 
and Regina Cleri Build 52.1 


Daylight impacts at the additional viewpoint at the rear of the building along the 
path between St. Joseph’s Church and Regina Cleri are considerably less than the other 
two viewpoints studied in the DEIR/DPIR (Blossom Street and William Cardinal 
O’Connell Way). The new taller facility will obstruct only 15.3% more daylight than the 
existing building. This reduced impact is due in part to the curved design of the upper 
floors at the building’s southeast corner. 


or) lar G] 


Potential for solar glare, and primarily spot glare, from the project’s southeast facade 
was evaluated using solar altitude and azimuth angles and simple geometry. The analysis 
conducted for the DEIR/DPIR demonstrated that the spread of potential reflected light 
will generally be limited to the area southeast of the project; i.e., north of Cambridge 
Street, east of Blossom Street, and south of William Cardinal O’Connell Way. The 
project’s southeast facade will be the largest contributor of reflected light, however, these 
effects will primarily be noticeable during only the early morning hours. In addition, the 
study indicated that there would not be any spot glare within the direct line of vision of any 
major roadway or at any roadway intersection. 

The building materials will include a number of design features to mitigate these 
effects. First, the project will not use mirror coated, highly reflective glass which is 
generally found to cause the most intense occurrences of spot glare. Instead the project 
will use clear glass with a ceramic coating to limit the transmission of sunlight into the 
project building and reduce the intensity of reflected light. Also, the curve of the 
southeast facade will mitigate the effects of reflected light by scattering incoming parallel 


* Harvey Bryan and Susan Stuebing, “Boston Redevelopment Daylighting Analysis 
(BRADA)." MIT, Cambridge, MA. 
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rays of sunlight. The flat windows making up the curved surface will produce some 
reflected light, however, but the reflected light will consist only of narrow bands the width 
of the individual flat sections (about six and a half feet). 


3.6 Air Quality 


An air quality modeling analysis was conducted for the DEIR/DPIR to address 
possible impacts from the proposed Shriners Burns Institute project-generated traffic. 


Intersection Analysis 


The Cambridge Street/Staniford Street intersection was the only signalized 
intersection meeting the BRA and DEP criteria for air quality analysis (i.e, LOS D with 
10% project-related growth or LOS E or F). The objective of the air quality analysis was 
to determine whether construction of the proposed Shriners Burns Institute will cause or 
increase any predicted exceedance of the Massachusetts and National Ambient Air 
Quality Standards (NAAQS) for carbon monoxide (CO). CO is used in this analysis as an 
indicator of roadway air pollution levels, since it is the most abundant pollutant emitted by 
motor vehicles. 

The results of the air quality study indicate that because the proposed Shriners Burns 
Institute Replacement Facility generates little new traffic in relation to existing peak 
conditions, it has no impact on the maximum predicted CO concentrations. Each of the 
receptors studied show compliance with the one-hour NAAQS for the existing, future 
build and no-build uses. Although the eight-hour NAAQS is exceeded under existing 
conditions at one receptor, the exceedance is a result of conditions independent of the 
proposed Shriners Facility. Further, the project does not exacerbate this exceedance and 
is, therefore, in compliance with the NAAQS. 


Garage Ventilation Analysis 


An ambient air quality analysis for the 1994 build case was performed to determine 
the impacts of the proposed underground parking garage ventilation system. The analysis 
utilizes Volume 9 Guidelines* and MOBILE4 to generate emissions from the garage vents 


* EPA, Guidelines for Air Quality Maintenance Planning and Analysis, Volume 9 
(Revised): Evaluating Indirect Sources, EPA-450/4-78-008. 
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for the area peak traffic hour, the peak 8-hour period as well as the garage peak traffic 
hour, which occurs during midday. 

Using emission data and current design characteristics for the ventilation system, 
concentrations of CO at the ventilation exhaust exits were determined. These 
concentrations were then used to determine ground level concentrations at seven receptor 
locations around the project using Halitsky’s gas diffusion equation*. CAL3QHC was 
used to calculate maximum impacts from motor vehicles on these streets at the seven 
receptors. 

These results conservatively assume worst case meteorology occurring 
simultaneously with maximum garage exhaust concentrations and maximum street traffic 
impacts at receptors. Maximum concentrations at the seven ground-level receptors, with 
background CO, are below NAAQS for one-hour and eight-hour cases. CO levels fall off 
further from the exhaust exit locations. Modeling of garage impacts demonstrates minimal 
concentrations at all the receptors examined. 


Mitigation M r 


The Commonwealth’s I&M program began on April 1, 1983, and has been assumed 
in the calculation of motor vehicle emission rates. This program, which results in the 
overall reduction of yearly motor vehicle emissions, was established to ensure compliance 
with the NAAQS on a statewide basis, as outlined in the Massachusetts State 
Implementation Plan. The attainment and maintenance of the NAAQS for CO in the 
future is dependent on the continued enforcement of this program. 

Other traffic-related mitigation measures to reduce vehicle conflicts and delays 
could similarly improve air quality. The Transportation Impact Analysis of the FPIR 
outlines transportation management strategies which the Shriners Burns Institute currently 
employs including flexible work schedules, and plans to promote ridesharing and greater 
transit usage. Because the project has no predicted air quality impact at the Cambridge 
Street/Staniford Street intersection, further mitigation is not proposed. 


* Meteorology and Atomic Energy, 1968, p. 247. 
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3.7 Geotechnical 


Full-time, on-site monitoring of the contractor’s construction activities will be 
provided by the proponent’s Geotechnical Engineer until the below-grade portions of the 
structure are completed. This will provide for independent monitoring of the contractor’s 
compliance with the project specifications, and will enable early notification and 
correction of on-site problems. 

Groundwater observation wells will be installed around the perimeter of the site to 
allow the Geotechnical Engineer to monitor the groundwater levels during the 
construction period to ensure that groundwater levels are maintained prior to, during, and 
after construction. 


3.8 lid and Hazar W. 
Solid Waste 


The estimated operational waste from the proposed research, outpatient and office 
space is based on current rates of waste generation at the Shriners Burns Institute and 
assumes similar rates for the new facility. 

Increase in office space will result in an increase of approximately 8.92 tons of waste 
per year. It is anticipated that the waste will continue to be picked up every other week by 
BFI Industries from a new location in one of the three fully enclosed loading docks to the 
rear of the new facility, an improvement over the current in-the-open dumpster next to the 
Blackstone Apartments. In addition, the design calls for the waste removal truck to enter 
the building through truck doors and for the loading of the dumpster to occur within the 
building. 

The increase of 40 researchers is expected to result in an additional 335 gallons of 
radioactive waste per year. The waste is expected to be disposed of as it is currently. The 
radioactive waste generated by the research laboratories is disposed of by each individual 
laboratory. The waste is separated and packaged and taken to the Massachusetts General 
Hospital dumpster dock where a technician from the Harvard University Environmental 
Health and Safety Department accepts it for disposal. The waste is picked up twice a 
week. The additional annual medical waste resulting from the increase in patients and 
researchers is estimated to be approximately 34.87 tons per year. This waste is picked up 
every morning by BFI Industries in Lawrence, Massachusetts and will continue to be 
picked up daily. 


6004-303 /ENV-7872 I-3.10 


The new space for the dumpster will provide recycling bins to allow the initiation of 
a recycling program. The program is expected to include waste reduction techniques as 
well as recycling. 


Hazardous Waste 


Based on the preliminary environmental site assessment, the site does not present a 
threat to the environment or to the safety, health, and convenience of the public as defined 
in MGL Chapter 21E, and no evidence of a release of hazardous materials or petroleum 
products was found. 


3.9 Operational Noise 


The proposed Shriners Burns Institute will comply with the City of Boston noise 
regulations and, in fact, the noise levels are expected to be below the levels produced by 
the existing smaller facility. The larger structure of the Replacement Facility will also 
provide additional shielding of existing noise sources at some locations. Project related 
noise at the closest residences is also expected to be below the level considered by the 
Department of Housing and Urban Development as acceptable for housing. 

Ambient noise level measurements were made at several locations in the vicinity of 
the site which were representative of the residential and institutional facilities adjacent to 
the site. Since noise impacts are greatest when existing noise levels are lowest, the study 
was designed to measure community noise levels under conditions typical of a “quiet 
period" for the area. The characterization of the ambient sound levels addresses the 
acoustical effects of local traffic, nearby institutional and more distant commercial 
activities, and neighborhood activities. 


Predi Noi vel 


The Replacement Facility will have similar equipment as is installed in the existing 
Institute. The equipment will be placed on the fifth floor of the proposed structure which 
is immediately above the location of the existing mechanical equipment penthouse. The 
fifth floor equipment will include cooling towers, water chillers, HVAC air handlers and 
miscellaneous pumps. 
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mopli With Regulations and Mitigation M ie 


The Shriners Burns Institute has made a significant commitment to noise control in 
the design of the facility. Construction of the Replacement Facility is expected to reduce 
the ambient noise levels present in the community. The City of Boston noise regulations 
will be complied with and, in fact, the levels are expected to be below the levels produced 
by the existing smaller facility. 

Existing ambient noise levels were observed to exceed the City of Boston standards 
under conditions typical of the quiet periods for the area. By committing to comply with 
the Boston standard, the facility noise contribution will be well below the ambient levels. 
Noise reduction of various project related sources has been identified which will be 
necessary to achieve the overall noise control goals. Selection of the most appropriate 
noise control method will be identified in later stages of project design. These methods 
may include but are not limited to the following: 


) Installation of Noise Control Louvers on some or all of the building openings. 


) Installation of silencing material in the ductwork and plenums associated with 
the building’s mechanical system. 


0) Arrangement of the various pieces of equipment on the fifth floor to 
minimize the noise exposure to building openings. 


) Application of sound absorbtive material to noise sources or reflective 
surfaces around the sources. 


3.10 Infrastructure Systems 


The majority of wastewater generated by the new development is domestic sewage. 
The sewage generation rates have been estimated by use category based on Title V 
guidelines and on actual water use data available from an existing modern medical 
research facility, which resulted in a water use factor of 0.203 gallons per square foot per 
day. The total additional average domestic sewage discharge generated by the facility is 
projected to be 24,400 gallons per day (gpd). 
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Based on recent hydrant flow test data, the existing low service (LS) water system 
serving the project has a capacity of approximately 2400 gpm at 59 psi, which is more than 
adequate to supply the 50 gpm peak demand of the Shriners Burns Institute. The project 
also requires a fire flow of approximately 2,000 gpm. The existing high service (HS) water 
system is capable of supplying approximately 5,910 to 14,071 gpm at 20 psi which is more 
than adequate to meet the firefighting requirements of the project. 

In order to minimize water use and wastewater, the Shriners Burns Institute will 
meet all applicable code requirements for the installation of low flow fixtures. In addition, 
the Institute plans to use the water resources as effectively as possible and are evaluating 
various operational approaches to achieve this goal. Additional measures to conserve 
water will include the use of plantings and fountains that require low water use. 


3.11 Historic Resources 


There is no known historical or archaeological significance to the existing Shriners 
Burns Institute site. A review of MHC files disclosed several historic structures in the 
vicinity and appearing on the National Register of Historic Places including: 


Otis House, 141 Cambridge Street 
Charles Street Jail, 215 Charles Street 
Old West Church, 131 Cambridge Street 
MGH Ether Dome, Fruit Street 

MGH Bulfinch Pavillion, Fruit Street 


ie) (s) fe} i) (2) 


None of these structures are adjacent to the site and the new facility will not impact 
these historic resources. In addition, the Shriners Replacement Facility project is 
comparable with the height, scale and massing of other buildings surrounding the site. 
Project design should minimize impact on views from Regina Cleri and the Blackstone 
Apartments. The overall height proposed has been revised (from 155 feet to 137 feet) to 
minimize impacts on the adjacent St. Joseph’s Church (which is included in the Inventory 
of Historic and Archaeological Assets of the Commonwealth and may be eligible for State 
or National Register listing). In addition, existing shadows have been eliminated by the 
new facility from the courtyard and walkway b: “ween St. Joseph’s Church and the adjacent 
Regina Cleri House. Also, as indicated in the shadow studies discussed in Section V-2, the 
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new facility's design has led to elimination of some existing shadows to the rear of St. 
Joseph’s Church and on the walkway along William Cardinal O’Connell Way at various 
times during the year. Finally, there is no additional impact on vegetation at St. Joseph’s 
Church, as discussed in Section V-2. 


3.12 Construction 


The construction period for the proposed Shriners Burns Institute is expected to last 
approximately three years. Typical construction hours for the project will be from 7:00 
AM to 3:30 PM, Monday through Friday, although steel erection, foundation preparation, 
concrete pouring, and masonry work may extend to 5:30 PM on weekdays. 

A Construction Management Plan (CMP) will be submitted to the Boston 
Transportation Department for approval prior to the start of construction. The CMP 
includes specific mitigation measures and staging plans to minimize impacts to the 
abutters. 
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4.0 RRESPONDENCE 


The following documents have been issued to date by the Boston Redevelopment 
Authority: 


4.1 BRA Scoping Document 


4.2 BRA Adequacy Determination on DPIR, April 23, 1992 
4.3. Boston Redevelopment Authority Board Vote, April 9, 1992 
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4.1 BRA i men 
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BOSTON REDEVELOPMENT AUTHORITY 
SCOPING DETERMINATION 


SHRINERS BURNS INSTITUTE 
REPLACEMENT FACILITY PROJECT 


SUBMISSION REQUIREMENTS 
FOR DRAFT PROJECT IMPACT REPORT (DPIR) 


PROPOSED PROJECT: Shriners Burns Institute 
Replacement Facility Project 
PROJECT LOCATION: 51 Blossom Street 
APPLICANT: Shriners Hospital for Crippled Children 


The Boston Redevelopment Authority ("BRA") is issuing this Scoping 
Determination pursuant to Section 31-5 of the Boston Zoning Code 
(the "Code"). The applicant filed a Project Notification Form 
Cornr’’) on March 19, 1997° The Scoping Determination requests 
information required by the BRA for its review of the Proposed 
Project in connection with the following: 


(a) Development Review pursuant to Article 31 of the Code; 


(b) Recommendations to the Board of Appeal with respect to the 
zoning relief and applicable Interim Planning Overlay District 
("IPOD") requirements for the Proposed Project, pursuant to 
Articles 6, 7, and 27D of the Code; 


(c) Approval of a Development Impact Project Plan, pursuant to 
Article 26A of the Code, and the entering of agreements for 
the Development Impact Project Contribution and Jobs 
Contribution Grant, pursuant to Articles 26A and 26B of the 
Code; and 


(d) Modification of pertinent provisions of the West’ End 
Redevelopment Plan and the Land Disposition Agreement between 
the Boston Redevelopment Authority and the Shriners Hospital 
for Crippled Children, dated March 30, 1964. 


PREAMBL 


The BRA is reviewing the Proposed Project pursuant to multiple 
sections of the Code. The Proposed Project is being reviewed 
pursuant to Article 31, Development Review Requirements, which sets 
out a comprehensive procedure for project review and requires the 
BRA to review the design, transportation, environmental, and other 
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impacts of proposed projects. Article 31 requires the submission 
of a satisfactory Final Project Impact Report prior to the issuance 
of a building permit. 


I. SHRINERS BURNS INSTITUTE PROPOSED PROJECT DESCRIPTION 


The Shriners Hospital for Crippled Children is a charitable 
organization which provides, entirely free of charge, state-of-the- 
art medical care to children who suffer burn-related injuries. 
Since 1968, the Shriners has operated the Boston Burns Institute at 
51 Blossom Street. The Institute enjoys an affiliation with 
Massachusetts General Hospital, under which physicians have dual 
appointments and MGH provides emergency backup care to Shriners 
patients. 


In March of 1991, the Shriners submitted a Project Notification 
Form (PNF) to the Authority indicating its plans to construct a 
replacement facility on the site of the existing facility. The 
multi-phased project calls for the existing facility to remain in 
operation until new hospital space is constructed above a steel 
truss which will span the existing building. Following completion 
of the new hospital space, the existing facility will be razed and 
replaced with research space, an auditorium, and a parking garage. 


Specifically, Shriners proposes to (1) demolish 80,000 SF of 
existing space, (2) construct a 200,000 SF replacement facility 
(eleven stories, 155 feet in height at the highest point), and (3) 
construct a 70,000 SF, 150-space parking garage. The total gross 
square footage of the Proposed Project is 270,000 square feet. 
This total reflects an increment of 190,000 gross square feet. The 
Proposed Project will result in the Burns Institute's having 
additional medical research space, increased patient bed space 
(although the number of beds will remain at 30) and outpatient care 
space, an auditorium, a lobby, and enclosed parking for 
approximately 150 cars. 


The existing land area of the Burns Institute is 39,200 SF (.90 
acres). The existing facility has a gross floor area of 80,000 SF, 
yielding a gross floor area ratio (FAR) of 2.4. The addition of 
190,000 gross FAR square feet will create a new gross floor area of 
270,000 SF and a gross floor area ratio of 6.89. 


It. APPLI G_ PROVISIONS AND REQU RE FP 


The area in which the Proposed Project is located is currently 
zoned H-3 by the Boston Zoning Code. Numerous provisions of the 
Boston Zoning Code apply to the Proposed Project. The Proposed 
Project requires: (1) variances pursuant to Article 7 of the Code; 


(2) conditional use permits pursuant to Article 6 of the Code; (3) | 
Development Impact Project ("DIP") Plan approval pursuant to 
Articles 26A and 26B of the Code; and (4) an Interim Planning | 
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permit, pursuant to Article 27D of the Code. In order to be 
granted each type of zoning relief, a different set of criteria 
must be satisfied. 


Variances 


The Proposed Project requires variances for Floor Area Ratio, 
front, rear and side yard setbacks, as well as parapet setback. 
Conditions required for approval of variances are outlined in 
Section 7-3 of the Code. 


onditio Use Permits 


The Proposed Project also requires conditional use permits for 
(1) conducting scientific research in an H-3 district (Section 8-7 


(24))7 (2) housing of laboratory animals in an H-3 district 
(Section 8-7 (77)); and (3) an off-street parking garage in a 
restricted parking district (Section 6-3A). Conditions required 


for approval of a conditional use permit are outlined in Section 6- 
3 of the Code. 


teri annin ermit 


The Proposed Project also requires an Interim Planning Permit. To 
receive such a permit, (a) the Proposed Project's benefits to the 
community must outweigh the burdens imposed, and (b) the Proposed 
Project must be in substantial accord with the standards of the 
Downtown Interim Planning Overlay District listed in Section 27D, 
as further described in Section II below. 


Development Impact Project Plan Approval 


The Proposed Project also requires DIP approval pursuant to 
Articles 26A, Development Impact Projects - Housing, and 26B, 
Development Impact Projects - Job Training. Prior to receiving the 
zoning relief listed above, the Applicant must meet the DIP 
requirements, pursuant to Sections 26A-3 and 26B-3 of the Code. 
These requirements include that the BRA approve the DIP Plan after 
a public hearing, and that the Applicant enter into a DIP Agreement 
with the BRA. 


III. REQUIRED MODIFICATIONS OF APPLICABLE PLANS AND AGREEMENTS 


The Proposed Project is located within the West End Urban Renewal 
Project Area. Consequently, approval of the Proposed Project 
requires that the Authority modify the pertinent provisions of the 
West End Redevelopment Plan. In addition, the Proposed Project 
requires a modification of the Land Disposition Agreement regarding 
the Sale and Conveyance of Parcel No. 8 of the West End Land 
Assembly and Redevelopment Plan, entered into by the Authority and 
the Shriners Hospital for Crippled Children and dated March 30, 
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1964. 


IV. DOWNTOWN INTERIM PLANNING OVERLAY DISTRICT 


On September 21, 1987, the Boston Zoning Commission amended the 
Boston Zoning Code to incorporate Article 27D, the Downtown Interim 
Planning Overlay District (IPOD) in order to facilitate rezoning of 
land in Downtown Boston and to provide the proper balance among 
competing land uses and economic and environmental factors. The 
IPOD remains in effect until March 25, 1992. 


The Proposed Project is located in Subdistrict M of the Downtown 
IPOD. The provisions of the IPOD, together with the provisions of 
the underlying zoning, constitute the zoning for the site. Where 
conflicts between the IPOD and underlying zoning exist, the 
provisions of the IPOD shall govern, except with respect to 
building height and floor area ratio, in which case the more 
restrictive provisions shall govern. 


Vv. COMMUNITY REVIEW OF THE PROPOSED PROJECT 


The Proposed Project is proceeding through a comprehensive 
community review process in which the following community groups, 
abutters, and other entities are participating: Beacon Hill Civic 
Association, Cambridge Street CDC, Hawthorne Place Condominium 
Association, Prynne Realty Trust, Blackstone Senior Citizens 
Housing Development, St. Joseph's Parish/Regina Cleri, and 
Massachusetts General Hospital. 


The principal concerns raised thus far by abutters relate to: (1) 
the height and massing of the building; (2) potential wind and 
shadow effects; (3) the size of the proposed parking gargage 
component of the Proposed Project and traffic impacts related to 
the garage; (4) the locations of entrance and exit ramps for the 
parking garage; and (5) impacts to be created during construction 
of the Proposed Project. Proponents of the Proposed Project are 
addressing the community's concerns in the ongoing community review 
process through subsequent meetings with abutters and community 
groups. It is anticipated that the community review process will 
be completed within 90 days. 


vI. oO LOPMENT REV REQUIREMENTS ~- ARTICLE 3 

SUBMISSION REQUIREMENTS 

In addition to full-size scale drawings, 15 copies of a bound 
booklet containing all submission materials reduced to size 8-1/2" 


x 11", except where otherwise specified, are required. The booklet 
should be printed on both sides of the page. In addition, an 
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adequate number of copies must be available for community review. 
Included in the submission materials should be a copy of this 
Scoping Determination for review. 


ike GENE 


FO ION 


IGA Applicant Information 


a. Development Team 

(1) Names 

(a) Developer (including description of 
development entity and type of 
corporation) 

(b) Attorney 

(c) Project consultants 

(2) Business address and telephone number for each 

(3) Designated contact for each 

(4) Description of currently- or formerly-owned 
developments in Boston 

Ee Legal Information 

(1) Legal judgments or actions pending concerning 
the Proposed Project 

(2) Evidence of site control over the project 
area, including current ownership and purchase 
options of all parcels in the _ proposed 
project, all restrictive covenants 9 and 
contractual restrictions affecting the 
proponent's right or ability to accomplish the 
proposed project and the nature of the 
agreements for securing parcels not owned by 
the prospective developer. 

(3) Nature and extent of any and all public 
easements into, through, or surrounding the 
site. 

2. Financial Information (See Appendix 1 for required 


financial information) 


Development and Operating Pro Formas must be provided for 
the proposed project. 


a. 


Full disclosure of names and addresses of all 
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financially involved participants and bank 


references 
b. Development Pro Forma 
ome Ten (10) Year Operating Pro Forma 


Preject Area 


a. Description of metes and bounds of project area or 
certified survey of project area 


Public Benefits 


a. Development Impact Project Contribution and Jobs 
Contribution Grant specifying amount of housing 
linkage and jobs linkage contributions and method 
of housing linkage contribution (housing payment or 
housing creation) 


ere Adjustment in tax revenues, specifying existing and 
estimated future Payment In Lieu of Taxes (Pilot) 

Ci Anticipated employment levels including the 
following: 


(1) Estimated number of construction jobs 
(2) Estimated number of permanent jobs 

ele Other public benefits, if any, to be provided. 
ato Co ols and Permits 

a. Existing zoning requirements, zoning computation 
forms, and any anticipated requests for zoning 
relief should be explained. 

b. Anticipated permits required from other local, 
state, and federal entities with a proposed 
application schedule should be noted. 


c. If the Proposed Project becomes subject to the 
Massachusetts Environmental Policy Act (MEPA), 


required documentation should be provided including | 


copies of the Environmental Notification Form and a 
proposed schedule for coordination with BRA 


procedure. 
Commun j Groups 
a. Names and addresses of project area owners, 
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displacees, abutters, and also any community groups 
which, in the opinion of the applicant, may be 
substantially interested in or affected by the 
proposed project 


ID A list of meetings proposed and held with 
interested parties 


TRANSPORTATION COMPONENT 


A Transportation Access Plan shall be prepared as defined by 
the Scope of Services outlined in Appendix 2. 


ENVIRONMENTAL PROTECTION COMPONENT 
1. Wind 


A qualitative analysis of the potential wind impacts of the 
proposed building at the pedestrian level shall be required 
for the Draft Project Impact Report. This analysis shall 
determine potential pedestrian level winds adjacent to and in 
the vicinity of the project site and shall identify any areas 
where wind velocities are expected to exceed acceptable 
levels, including the Authority's guideline of an effective 
gust velocity of 31 mph not to be exceeded more than 1% of the 
time. 


Particular attention shall be given to public and other areas 
of pedestrian use, including, but not limited to, building 
entrances, sidewalks adjacent to the building, and the 
courtyard of the adjacent Massachusetts General Hospital. 


For areas where wind speeds are projected to exceed acceptable 
levels, measures to reduce wind speeds and to mitigate 
potential adverse impact shall be identified. 


Should the qualitative analysis indicate the possibility of 
excessive pedestrian level wind speeds, additional studies, 
including quantitative wind tunnel testing, may be required 
for the Final Impact Report. 


2. Shadow 


A shadow analysis shall be required for existing and build 
conditions for the hours 9:00 a.m., 12:00 noon, and 3:00 p.m. 
for the vernal equinox, summer solstice, autumnal equinox, and 
winter solstice. It should be noted that due to time 
differences (daylight savings vs. standard), the autumnal 
equinox shadows would not be the same as the vernal equinox 
shadows and therefore separate shadow studies are required for 
the vernal and autumnal equinoxes. 
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The shadow impact analysis must include net new shadows as 
well as existing shadow and must clearly show the incremental 
impact of the proposed building. 


Particular attention shall be given to existing or proposed 
public open spaces and major pedestrian areas, including, but 
not limited to, the sidewalks adjacent to the building and the 
courtyard of the adjacent Massachusetts General Hospital. 


Design or other mitigation measures to limit or minimize any 
adverse shadow impact shall be identified. 


3 ayvlight An sis 


A daylight analysis for both build and no-build conditions 
shall be conducted by measuring the percentage of skydome that 
is obstructed by the proposed project building. The areas of 
interest shall be Blossom Street and Wm. Cardinal O'Connell 
Way. Sample analyses should be taken for each major building 
element. The BRADA program (available from the BRA) shall be 
used for the analysis. 


are Solar Glare Analysis 


An analysis of the solar glare impact of the proposed building 
shall be required. The purpose of this analysis shall be to 
measure reflective glare from the building's facade onto 
nearby streets and arterials in order to determine the 
potential for visual impairment due to reflective spot glare. 
Mitigation measures to eliminate any adverse reflective glare 
shall be identified. 


5. ir Qua 


A future air quality (carbon monoxide) analysis shall be 
required for any intersection where level of service is 
expected to deteriorate to D and the project causes a 10 
percent increase in traffic or where the level of service is 
E or F and the project contributes to a reduction of LOS. The 
methodology and parameters of the traffic-related air quality 
analysis shall be approved in advance by the Massachusetts 
Department of Environmental Protection and the Boston 
Redevelopment Authority. Mitigation measures to eliminate or 
avoid any violation of air quality standards shall be 
described. 


A description of the garage exhaust system, and of the exhaust 
system for the hospital laboratories, including location of 
exhaust vents and specifications, and an analysis of the 
impact on pedestrian level air quality from operation of the 
exhaust systems shall be required. Measures to avoid any 
violation of air quality standards shall be described. 
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6. Geotechnical Impact 


An analysis of existing sub-soil conditions, groundwater 
levels, potential for ground movement and settlement during 
excavation, and potential impact on adjacent buildings and 
utility lines and maintenance of groundwater levels shall be 
required. This analysis shall also include a description of 
the foundation construction methodology, the amount and method 
of excavation, disposal of the excavate, measures to prevent 
any adverse effects on adjacent buildings and utility lines, 
and measures to ensure that groundwater levels will not be 
lowered during or after construction. 


The Solid and Hazardous Wastes 


Identification of the potential for the presence or disposal 
of any oil or hazardous wastes and of buried tanks on or 
within the site shall be required. It is recommended that a 
site assessment in compliance with M.G.L. Chapter 21E be 
submitted with the Draft Project Impact Report. 


Identification of the generation, storage, and disposal of 
solid wastes (construction period and operation of the 
project) and of any hazardous wastes or contaminants, 
including biomedical wastes, are required and must be 
described in the DPIR. Measures to promote recycling and 
reduction of waste generation are required and must be 
described in the DPIR. 


8. Noise 


An analysis of the potential noise impacts from the building's 
mechanical and exhaust systems and compliance with applicable 
regulations of the City of Boston shall be required. A 
description of the building's mechanical and exhaust systems 
and their location shall be included. Measures to minimize 
and eliminate adverse noise impacts on adjacent hospital 
facilities and residential properties shall be identified. 


9. Construction Impacts 


A construction impact analysis shall include a description and 
evaluation of the following: 


(1) potential dust and pollutant emissions and mitigation 
measures to control these emissions and avoid adverse 
impacts on patients of the Burns Institute and adjacent 
hospital facilities and residents of the adjacent elderly 
housing. 


(2) potential noise impact and mitigation measures to 
minimize increase in noise levels and avoid any adverse 
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impacts on patients of the Burns Institute and adjacent 
hospital facilities and residents of the adjacent elderly 
housing. 


(3) location of construction staging areas and construction 
worker parking. 


(4) construction schedule, including hours of construction 
activity. 


(5) access routes for construction trucks and anticipated 
volume of construction truck traffic. 


(6) impact on existing groundwater levels and measures to 
control groundwater. 


(7) method of demolition of the existing building, control of 
emissions, and disposal of demolition waste, including 
identification of the disposal site. 


(8) measures to protect the public safety of pedestrians in 
the vicinity of the work areas and patients in adjacent 
hospital facilities. 


ILC) 5 de ontro 


An analysis of the impact of project construction on rodent 
populations and a description of the proposed rodent control 
program, including proposed frequency of application, and 
compliance with applicable City and State regulatory 
requirements shall be required. 


URBAN DESIGN COMPONENT 


As a prelude to the discussion of urban design issues related 
to the Proposed Project, the Proponent is requested to provide 
narrative information on: (1) the need for the Proposed 
Project; (2) consideration given to alternatives to the 
Proposed Project; and (3) consideration given to alternative 
locations for the Proposed Project. 


The proposed project elements should be developed so as to (1) 
strengthen the overall urban design character of the site, (2) 
enhance the relationships among existing buildings; and (3) 
augment the existing pedestrian environment. The proposed 


project elements should also be designed and constructed so as | 


to minimize impacts on view angles in the surrounding area. 
Alternative design scenarios which would result in reduced 
height and massing of the new structure should also be 
explored. 


In order to determine that the proposed project: (a) is 
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architecturally compatible with surrounding structures; (b) 
exhibits an architectural concept that enhances the urban 
design features of the area in which it is located; and (c) 
augments the quality of the pedestrian environment, a design 
review process, comprised of three phases, must be completed. 
These are identified as the Schematic Design, Design 
Development, and Contract Documents review phases. For the 
Schematic Design Phase, the following items must be submitted: 


IL « Written description of program elements and space 
allocation for each element. 


oe Plan for the surrounding area and district and sections 
at an appropriate scale (1" = 50' or larger) showing 
relationships of the proposed project to the surrounding 
area and district: 
a. massing 
6. building height 
cr scaling elements 
d. open space 
e. major topographic features 
ie pedestrian and vehicular circulation 


g. land use 


Ee Black and white 8"x1l0" photographs of the site and 
neighborhood 


4. Sketches and diagrams of earlier proposals to clarify 
design issues and massing options 


Be Eye-level perspective (reproducible line drawings) 
showing the proposal in the context of the surrounding 
area 

6. Aerial views of the project 


Tee Site sections at 1" = 20' or larger showing relationships 
to adjacent buildings and spaces 


8. Site plan at an appropriate scale (1" = 20' or larger) 
showing: 


a. general relationships of proposed and existing 
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adjacent buildings and open space 


le) open spaces defined by buildings on adjacent 
parcels and across streets 
ec. general location of pedestrian ways, driveways, 
parking, service areas, streets, and major 
landscape features 
ae pedestrian, handicapped, vehicular and service 
access and flow through the parcel and to adjacent 
areas 
e. survey information, such as existing elevations, 
benchmarks, and utilities 
Es phasing possibilities 
g. construction limits 
oS Massing model at 1" = 40' for use in the Authority's base 
model and a study model at 1" = 16' showing facade 
design. 
10. Drawings at an appropriate scale (e.g., 1" = 8') 


describing architectural massing, facade design and 
proposed materials including: 


a. building and site improvement plans 

Bb. elevations in the context of the surrounding area 

role sections showing organization of functions and 
spaces 

a: preliminary building plans showing ground floor and 


typical upper floor(s) 


11. Proposed schedule for submittal of design development 
materials 


Submission materials for Design Development and Contract 
Documents submissions can be found in Appendix 3. 


ie) so OMPONEN 


A historic resource analysis must assess the impacts of the 
proposed project's height, scale, massing, and other relevant 
environmental factors on any historic districts or buildings 
in the vicinity of the Proposed Development. The DPIR must 
also assess the potential presence of any archaeological 
resources which may be disturbed by the construction of the 
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Proposed Project. 


INFRASTRUCTURE SYSTEMS COMPONENT 


The Applicant must submit a description of the Proposed 
Project's anticipated water and electricity consumption, 
sewage generation, and energy requirements. (Energy 
requirements include electricity, gas, steam, and other 
utilities, but are not meant to include thermal transfer 
values or insulation efficiency, except as a possible 
mitigating measure). In addition, the Applicant's submission 
must include an evaluation of the Proposed Project's impact on 
the capacity and adequacy of existing water, sewage, energy, 
and electrical (telephone, cable, etc.) utility systems, and 
the need reasonably attributable to the Proposed Project for 
additional systems facilities. The description and evaluation 
referenced above must include comparisons of the Proposed 
Project's use/generation levels with those of the existing 
Facility. Additionally, use/generation information on other 
proposed projects in the area should be included as background 
demand in capacity evaluations with the utilities involved. 


The Applicant's submission must also include discussion of any 
special needs as they relate to a hospital complex, for 
example cooling, heating, powered equipment, bioactive waste 
screening and sanitation, etc. The submission should also 
include a brief description of related emergency systems, 
i.e., electric generators, fire systems, and water supply. 
Systems improvements must be planned in such a way that no 
interruption of water, sewage, energy, or electrical systems 
occurs to the existing hospital complex. 


Any system upgrading or connection requiring a significant 
disruption in vehicular or pedestrian circulation, or 
affecting any public or neighborhood park or streetscape 
improvements, is an impact which must be accurately assessed 
and mitigated. A plan must be provided which identifies the 
specific user areas affected, the proposed relocation 
configuration and phasing, anticipated impacts, and mitigation 
measures, if necessary. Measures to conserve resources, such 
as recycling, must be identified. 


The Applicant must conduct a thorough consultation with 


representatives of all utilities and should reference all such 
consultations in the infrastructure impact analysis. 
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Appendix 1 


REQUIRED FINANCIAL INFORMATION 
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REQUIRED FINANCIAL INFORMATION 
SHRINERS BURNS INSTITUTE 


DEVELOPMENT PRO FORMA includes all the information normally found 


in a development proforma, by phase. This includes, but is not 
limited to: 
fo) Land costs, per land square foot and total, by parcel, 


including any incremental disposition cost attributed to the 
project. 


Attribution of acquisition expense over project components 
(per FAR square foot, clinical, research, office, etc.) 


All hard costs on a per-unit and total basis by phase 
(disaggregated into base building, tenant improvement work, 
garage, site work, furniture, fixtures and equipment, FF&E, 
etc.) 


All soft costs on a per-unit and total basis, (disaggregated 
into individual line items such as_ architectural, 
engineering, legal, accounting, and developer's fees, and 
any other professional fees, insurance, permits, real estate 
tax during construction, etc.) 


All contingencies, on a per-unit and total basis, by phase 
(specify whether contingency is on hard costs, soft cost, or 
total cost). 


All assumptions regarding financing terms on acquisition, 
pre-development, construction and permanent loans, by phase 
(including financing fees, interest rates, drawdown 
assumptions, terms, participations, amortization). 


Calculation of housing and jobs linkage obligations, and 
anticipated payment method (over term of obligation or ona 
net present value basis). 


Any other project-related expenses not within any of the 
above categories. 


Calculation of Total Development Cost (TDC) by component, 
including total and per unit breakdown (e.g., per square 
foot clinical, research, office, etc.). 

Sources of debt and equity for total project costs. 
Projected financing sources, including bond-issuing agencies 


such as HEFA or MIFA, banks, institutional investors, 
private, corporate or government donors (an analysis of the 
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costs versus benefits of the financing options, including 
interest costs and loan term, as well as a comparison of 
available sources, should be included). 


Appropriate return measures, if applicable, (return on 
equity, return on total development cost, net present value, 
internal rate of return; specify method of calculation and 
hurdle rates). 


10-YEAR OPERATING PRO FORMA includes all the information normally 
found in an operating pro forma, on a yearly basis. This includes, 
but is not limited to: 


ie) 


Tabulation of gross and net (leasable) square feet for all 
clinical, research, office or other uses. 


Schedule of all rents on a per square foot and total basis 
of space not operated directly by the institution. 


Anticipated operating expenses, real estate taxes, and 
payments in lieu of taxes (PILOT) on per square foot and 
total basis, and clear explanation of division of expenses 
between owner and tenant (includes all commercial space and 
parking garage). 


All other expense and vacancy assumptions including property 
Management fees, set forth to calculate cash available for 
debt service. 


Anticipated leasing patterns (5-year, 10-year, etc.,) and 
lease-up rates, if any. 


Calculation of debt service. 
Anticipated timing of future refinancing or sale. 


For any research space, projections of grant income from 
government, corporate, philanthropic, or other entities. 
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Appendix 2 


TRANSPORTATION ACCESS PLAN 
SCOPE OF SERVICES 
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SCOPE OF SERVICES 
TRANSPORTATION ACCESS PLAN 
SHRINERS BURNS INSTITUTE 
BOSTON, MASSACHUSETTS 


SCOPE OF SERVICES 


A. 


DESCRIPTION OF SERVICES 


Shriners Burns Institute should prepare a Transportation 
Access Plan for the proposed new construction project in 
accordance with the requirements of the Boston Redevelopment 
Authority (BRA) and the Boston Transportation Department 
(BTD). The Access Plan should include the following: 


o A definition of existing traffic, parking and 
transit conditions in the area. 


o An evaluation of the project's short-term traffic 
impacts related to construction activity. 


o An evaluation of long-term impacts on traffic, 
parking and public transportation. 


o Consideration of loading and service vehicles. 


o Identification of appropriate measures to 
mitigate project impacts. 


o Monitoring program of long-term travel behavior. 
The Access Plan should incorporate information from previous 
transportation studies conducted in the area. Other 


Significant projects which will influence area travel 
demands will be considered in the study. 


STUDY AREA 
The study should be limited to the area shown in Figure 1. 
Since the primary access to the project area is provided via 
Cambridge and Blossom Streets, William Cardinal O'Connell 
Way, and Staniford Street, traffic analysis will focus on 
these roadways and the following intersections: 

o Cambridge and Blossom Streets 

o Blossom Street and William Cardinal O'Connell Way 


o William Cardinal O'Connell Way and Staniford Street 
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DEFINITION OF TASKS 


Task 1 - Identification of Existing Transportation 
Conditions 


Shriners Burns Institute should compile data on supply and 
usage characteristics of the various transportation systems 
within the study area. 


1.1 


Traffic. New traffic data should be collected where 
counting is necessary to expand upon available 
information. Based on data from all sources, a traffic 
volume network should be developed to represent traffic 
conditions when Cambridge and Blossom Streets, William 
Cardinal O'Connell Way, and Staniford Street are not 
under construction. 


Parking. Current supply and utilization of parking 
will be presented. Use of parking will be classified 
according to user type: patient, visitor, doctor, 
nurse, administrative, etc. Hours of use and turnover 
rates will be presented. Rates charged to users of all 
types will be presented. Parking supply and demand 
characteristics for the surrounding area will be 
presented, based on BTD 1991 Parking Survery Update 
(selected data available on a preliminary basis from 
BIDE gudivs 1) 


Transit. Transit use to and from the existing facility 
should be presented in terms of the percentage of 
transit use among each staff category (doctors, 
nurses, administrative staff, etc.). 


Task 2 - Evaluation of Long-Term Transportation Impacts 


Expected long-term transportation impacts in the study area 
should be estimated and evaluated. 


Ac a 


Trip Generation. The development program should be 
analyzed to estimate net new peak-hour and daily trips 
by mode. To estimate net new trips by mode, time of 
day, and direction, travel demand data should be 
gathered from a selected group of faculty and research 
assistants who should be occupying the new facility. 
Such information should include work patterns (start 
and end times), mode of arrival, auto occupancy, and 
residence location. 


Conditions to be Analyzed. The following time frames 
and conditions should be analyzed: 
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2.4 


o 1991 Existing 

Oo 1994 No-Build (assuming the project is not 
built), and 

o 1994 Build (assuming No-Build traffic plus 
project trips). 


Background Development. Building construction projects 
to be included in the No-Build and Build evaluations 
should be defined and reviewed with BRA and BTD staff 
prior to the analysis. 


Impact Analysis. Net new trips expected to be created 
by the proposed development should be added to the 
traffic expected under No-Build conditions. AM and PM 
peak hour impacts should be analyzed as described 
below: 


we Traffic Impacts - Volume/capacity ratio (V/C), 
delay, and level-of-service (LOS) calculations at 
the analysis intersections should be completed. 


2% Parking Impacts - New parking demand generated by 
the project will be calculated and compared with 
proposed new supply and existing supply in 
surrounding area to identify deficiency or 
surplus. The analysis will discuss long-term 
(employee) vs. short-term (patient/visitor) 
parking needs, and indicate proposed allocations 
of spaces between the two types. 


an Loading/Service/On-Site Circulation 


Accommodation of trucks and service vehicles on 
the site should be discussed, as should site 
circulation and on-site truck maneuvering. 


4. Transit Impacts - The number of transit trips 
generated by the project should be presented. 


Task 3 - Evaluation of Short-Term Impacts (construction 
period). The transportation assessment should include an 


evaluation of the impacts of the project during the 
construction period, including the following: 


ibe 


2. 


Estimated number of daily construction worker trips by 
mode; 


Frequency, times, and routes of truck movements and 
construction activities; 


Provisions for construction worker parking and 
construction materials deliveries; 
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4. Temporary storage of construction equipment and 
materials; and 


She The need (if any) for street occupancy permits during 
construction. 


Task 4 - Development of Mitigation Measures. Mitigation 
measures which would lessen the impacts of the proposed 
project on the transportation system should be identified. 
The effect of these measures should be determined either 
through application of analysis techniques identified under 
Tasks 2 and 3 or through appropriate qualitative review. 
Depending on the extent of transportation deficiencies 
caused by the project, mitigation measures may include: 


- Travel-demand modifications; 
Roadway/traffic operation improvements; 
- Transit improvements; and 

- Construction management. 


Specific commitments to be made by the developer should be 
identified. 


ask 5 - Identification o ong-Term Monitori ow 
completion of the project). A long-term program to monitor 
the travel behavior of project users should be developed. 
The program should outline the procedure to be used to 
collect the following information: 


- Travel mode and time of arrival and departure; 
- Vehicle occupancy rate; and 
- Residence location. 


Task 6 - Report Preparation. The results of the above 
effort should be incorporated into a "Transportation Access 
Plan" which should describe the work performed during the 
study and document the study process, procedures, and 
findings for use by the BRA and the BTD. 
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Appendix 3 


SUBMISSION REQUIREMENTS FOR DESIGN DEVELOPMENT 
AND CONTRACT DOCUMENTS SUBMISSIONS 
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Phase II Submission: Design Development 


Revised written description of project. 
Revised site sections. 
Revised site plan showing: 


a. Relationship of the proposed building and open space 
and existing adjacent buildings, open spaces, streets, 
and buildings and open spaces across streets. 


be Proposed site improvements and amenities including 
paving, landscaping, lighting and street furniture. 


She Building and site dimensions, including setbacks and 
other dimensions subject to zoning requirements. 


d. Any site improvements or areas proposed to be developed 
by some other party (including identification of 
responsible party). 


e. Proposed site grading, including typical existing and 
proposed grades at parcel lines. 


Dimensioned drawings at an appropriate scale (e.g., 1" = 8') 
developed from approved schematic design drawings which 
reflect the impact of proposed structural and mechanical 
systems on the appearance of exterior facades, interior 
public spaces, and roofscape including: 


a. Building plans 

be Preliminary structural drawings 

a Preliminary mechanical drawings 

els Sections 

e. Elevations showing the project in the context of the 


surrounding area as required by the Authority to 
illustrate relationships or character, scale and 
materials. 


Large-scale (e.g., 3/4" = 1'=-10") typical exterior wall 
sections, elevations and details sufficient to describe 
specific architectural components and methods of their 
assembly. 


Outline specifications of all materials for site 


improvements, exterior facades, roofscape, and interior 
public spaces. 
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Eye-level perspective drawings showing the project in the 
context of the surrounding area. 


Samples of all proposed exterior materials. 
Complete photo documentation 35 mm color slides) of above 


components including major changes from initial submission 
to project approval. 


Phase III Submission: Contract Documents 


6. 


Final written description of project. 


A site plan showing all site development and landscape 
details for lighting, paving, planting, street furniture, 
utilities, grading, drainage, access, service, and parking. 


Complete architectural and engineering drawings and 
specifications. 


Full-size assemblies (at the project site) of exterior 
materials and details of construction. 


Eye-level perspective drawings or presentation model that 
accurately represents the project, and a rendered site plan 
showing all adjacent existing and proposed structures, 
streets and site improvements. 


Site and building plan at 1" - 100' for Authority's use in 
updating its 1" = 100" photogrammetric map sheets. 


Phase IV Submission: Construction Inspection 


es 


All contract addenda, proposed change orders, and other 
modifications and revisions of approved contract documents 
which affect site improvements, exterior facades, roofscape, 
and interior public spaces shall be submitted to the 
Authority prior to taking effect. 


Shop drawings of architectural components which differ from 
or were not fully described in contract documents. 
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REDEVELOPMENT 
AUTHORITY 


Raymond L. Flynn 
Mayor 


Stephen Coyle 
Director 


One Cty Hall Square 
(\nston, MA U22u1 
(617) 722-4300 


April 23, 1992 


Mr. Burton E. Ravellette, Jr. 

Owner Representative 

Shriners Hospital for Crippled Children 
Boston Burns Institute 

51 Blossom Street 

Boston, MA 02114 


Re: Shriners Burns Institute 
Replacement Facility Project 


This letter is the Preliminary Adequacy Determination (the "Determination”) of the Boston 
Redevelopment Authority (the "BRA") with respect to the Draft Project Impact Report (the 
"DPIR") for the proposed Shriners Burns Institute Replacement Facility Project 

(the "Proposed Project’). 


The BRA is issuing this Determination pursuant to Section 31-5 of the Boston Zoning Code (the 
"Code"). This Determination requests additional Information required by the BRA for its review 
pursuant to Article 31 of the Code. 


The BRA is reviewing the Project pursuant to multiple sections of the Code. The Proposed 
Project is being reviewed pursuant to Article 31 of the Code, Development Review Requirements, 
which sets out a comprehensive procedure for project revlew, and requires the issuance of a 
Final Adequacy Determination prior to issuance of a building permit. The Final Adequacy 
Determination Is issued upon determinatlon by the BRA that the Final Project lmpact Report (the 
"FPIR") is satisfactory. 


But for the required corrections, clarifications, and additional information referenced in the 
attached Technical Appendix, the DPIR submitted is sufficlent to satisfy the scoping 
requirements. 


We look forward to reviewing the Final Project Impact Report. 


Sincerely, 


Gerard Kavanaugh 
Assistant Director for Institutional Planning 
and Development 
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TECIINICAL APPENDIX 
We 0as 


PRELIMINARY ADEQUACY DETERMINATION 
FOR 
SHRINERS BURNS INSTITUTE 
REPLACEMENT FACILITY PROJECT 


A, DEVELOPMENT REVIEW REQUIREMENTS - ARTICLE 31 


Article 31 of the Code Institutes a process by which large-scale development projects will be 
reviewed by the BRA. In its review of the DPIR, the BRA has Identified certain components 
which are insufficient and which the Proponent must modify, and additional information which 
the BRA requires in order to issue a Final Adequacy Determination. The following {s a 
description of the sufficiency of the materials submitted in the DPIR, and the additional materials 
which the Proponent must Include in the FPIR. 


1. GENERAL INFORMATION 


The general information provided In the DPIR is sufficent to satisfy the scoping requirements. 


2. TRANSPORTATION COMPONENT 


The Boston Transportation Department ("BTD") is currently drafting a Transportatlon Access 
Plan ("TAP") Agreement for execution between the City of Boston and the Proponent. A TAP 
Agreement must be finalized prior to the formal Issuance of an Adequacy Determination by the 
BRA. 


3 ENVIRONMENTAL COMPONENT 


The analyses of wind, shadow, daylight, solar glare, alr quality, geotechnical, water quality, 
construction and rodent control impacts presented in the DPIR are sufficient to satisfy the 
scoping requirements, More detalled Information must be provided in the FPIR on the proposed 
recycling/ waste reduction program, including commitments to the program. In addition, the 
FPIR must Include a map Indicating sensitive receptor locations and heights. 


4, URBAN DESIGN COMPONENT 
The information presented in the DPIR, together with the submission of required schematic 
documents, indicate an acceptable schematic design for the Project. The FPIR must include 


include information noting the design changes voted upon by the BRA Board at its April 9, 1992 
meeting. 
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5. HISTORIC RESOURCES COMPONENT 


The information provided in the DPIR concerning historic resources is sufficent to satisfy the 
scoping requirements. 


6. INFRASTRUCTURE SYSTEMS COMPONENT 


The Information provided in the DPIR concerning infrastructure systems is sufficent to satisfy 
the scoping requirements, but for the following information which the FPIR must include: 


: Information on the differences between ene and proposed buildout 
conditions; 

. Locations of hydrants (for tests); 

- Description of BTE steam system service connectlons; 

e Quantification of any water loss associated with cooling tower blowdown; 
and 

: Evidence of correspondence with Boston Edison concerning the design of 


electrical vaults; and 


Y 


The FPIR must also include a determination from the BWSC that the water and sewer facilites 
serving the existing facility are adequate to served the expanded facility. 


B. AGREEMENTS 


In addition to completing the Development Review Requirements process, the agreements, plans 
and documents listed below must be provided In form and content satisfactory to the 
appropriate signatory public agencies before building permits may be Issued for the Project: 


A) Development Impact Project (DIP) Agreement, including 


provisions for Jobs Contribution Grant and Housing Contribution Grant, pursuant to 
Articles 26A and 26B of the Code; 


B) Transportation Access Plan (TAP) Agreement; - 


C) Traffic Maintenance Plan in conformity with the City’s 
Construction Management Program; 


D) Boston Residents Constructlon Employment Plan, pursuant to Chapter 12 of the 
Ordinances of 1986 of the City of Boston, as amended by Chapter 17 of sald Ordinances, 
and Executive Order Extending Boston Residents Job Policy, signed by the Mayor on July 
(Vag EES 


BE) First Source Agreement with the Mayor's Office of Jobs and Community Services; and 


F) Amendment to the Sales Contract for the West End Project Area, entered into March 30, 
1964, including such terms and conditions as the Director deems appropriate and in the 
best interest of the BRA. 
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4.3 Boston Redevelopment Authority Board Vote, April 9, 1992 
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MINUTES OF THE REGULAR MEETING 
OF THE BOSTON REDEVELOPMENT AUTHORITY 


APRIL 9, 1992 


The Members of the Borgton Redevelopment Authority met in 
regular saseion at the office of the Authority, Board Room, City 
Hall, One City Hsll Square, Boaton, Massachusetts at 2:00 p.m. on 
April 9, 1992. The meeting waa celled to order by the Chairman, 
and upon roll call, those preeent and absent ware aa follows: 


Present absent 
Clarence J. Jones 

Jamas K. Flaherty 

Michsel F. Donlan 

Francis X. O’Srien 


Consuelo Gonzales Thornell 


A copy of the NOTICE OF MEETING, pursuant to Section 23B of 
Chapter 39, as amended, of the General Laws, with CERTIFICATE AS TO 
SERVICE OF NOTICE OF MEETING attached thereto, was read and orderad 
spread upon the minutee of thie meeting and filed for cord. 


NOTICE OF MEETING 
Notice is hereby given in accordance with Sectior 2328 of 
Chapter 39, ae amended, of the General Lawe that a regular meeting 
of the Boston Redevelopment Authority will be held at 2:00 p.m. on 
April 9, 1992, in the Boaton Redevelopment Authority Board Room, 


City Hall, One City Mall Squere, in the city of Boston, 
Maseachusettea. 


BOSTON REDEVELOPMENT AUTHORITY 
By______Kane Simenian 
Title__Secretary 0 
April 7, 1992 
CERTIFICATE AS TO SERVICE OF NOTICE OF MEETING 
T, Kane Simonian, the duly authorized, qualified Secretary of 
the Boston Redevelopment Authority, do hereby certify that on April 
7, 1992, I filed in the manner provided by Section 23B of Chapter 
39, as amended, of the General Lawe, with the City Clerk of the 
City of Boaton, Massschusetts, a NOTICE OF MEETING, of which the 
foregoing is a true and correct copy. 


IN TESTIMONY WHEREOF, I have hareunto set my hand and the seal 
of said Authority this Seventh day of April, 1992. 


ee ae 


Secretary 


LS 
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Measrs. Chandler and Simonian attended the meeting. 


The Minutes of the meeting of March 26, 1992 (which were 
previously distributed) were submitted. 
On motion duly made and seconded, it waa unanimously 


VOTED: To adopt the Minutes as submitted. 


The Chairman opened a Public Hearing before the Boston 
Redevelopment Authority, being held in conformance with Articles 
26A and 268 of the Boston Zoning Code to consider a Development 
Impact Project Plan proposed for the Boston Burns Institute at 51 
Blossom Streat. 

Coples of a memorandum dated April 9, 1992 were distributed 
antitled "PUBLIC HEARING CONCERNING A DEVELOPMENT IMPACT PROJECT 
PLAN SUBMITTED BY THE SHRINERS BURNS INSTITUTE IN CONNECTION WITH 
THE PROPOSED REPLACEMENT FACILITY PROJECT" which included seven 


propoasd votes. Attached to eaid memorandum wae a project 


deacription, a map indicating the location of the parcel, five | 
depictions of the propesed replacement facility, and a binder | 
containing the Development Impact Project Agreement and Development | 
Impact Project Plan. 

Mr. Gerry Kavanaugh, Assistant Director fer Institutional 


Planning and Davelopment, addressed the Authority and answered the| 
Members’ questions. 


The following individuala addressed the Authority in support 
of the project: 


Or. Salvatore Rusao, Director of the Shriners Burne Inatitute, 
diatributed a handout on medical research at the Inatitute; 
Mr. Burton Ravelette, Chairman of the Building Committee; 
Mr. Ben Rook, Cdell Associates; 

Mr. Homer Russell, BRA Assistant Director for Urban Design and 
Development representing the Boston Civic Design Commission) 
Mr. Sam Jabbour, Shriners Volunteer:. 

Me. Pat Kartiganer, Shrinere employee and Charlies River Park 
resident: 

Mr. John Messervy, Director of Planning, Maes. General 
Hospital; 
Mr. Norman Herr, Cambridge Street Resident; / 
Mr. Joe Nigro, Boston Building Trades; ! 
Ms. Susan Connore, Director of Social Services and resident of 
the Back Bay; 
Mr. Bob Bani, Shriners volunteer and resident of Boston: | 
Mr. Richard Bernacki, Project Manager, Springfield Shriner#) 
Hospital. I 
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The following addressed the Authority in opposition to the 
project: 
Mr. Robert Curry, attorney for Trueteea of Hawthorne Place; 
ae Buck of St. Joseph’s Churoh in the West End. 
The following letters of support were submitted into the 
racord: 
Dr. Colleen Ryan, Mass. General Hoapital: 
Mr. Vincent Cucchiara, Vice President, Mase. General Hospital; 
Mr. Peter Swartz, The Cambridge Street Merchants; 
Ms. Patricia M. Lybarger, R.N.; and 
A petition from patients and parents of patients of Shriners 
Burns Inetitute. 
Aleo submitted into the record was a letter from the Beacon 
Hill Civic Association which reported hearing the proposed Shriners 
Hospital presentation. 
On motion duly made by Mr. Flaherty and seconded by Mr. 
Donlan, it wae unanimously 
VOTED: To amend the Development Plan by adding the 
following: 
+ That the trellie and garden be removed from the 
roof to reduce the overall height of the project; 
That the Shriners will work with the BRA design 
staff to improve wind conditiona in the area 
through landscaping, canopies, or othar 
architeotural elementea: 
+ That the BRA staff work with Shriners to develop 
a landscaping plan for public property along 
Cardinal O’Connell Way and Blossom Street to 
improve the attractivenees and quality of the area: 
and 


FURTHER 
VOTED: That the BRA design staff work with Shriners and 


interested community members to address design 
review isauea through the completion of the design 
review process, 

On motion duly made and eeconded, it wae unanimously 

VOTED: That in connection with the Development Impact 


Project Plan for the Shrinere Burns Inetitute 
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FURTHER 
VOTED: 


FURTHER 
VOTED: 


Replacement Facility, 531 Blossom Streat, Boston, 
presented at a public hearing duly held at the 
officea of the BRA on April 9, 1992, and after 
consideration of the evidence presented at the 
hearing, the BRA finds that said Plan: (34) 
conforma to the general plan for tha City of Boston 
as a whole; (2) contains nothing that will be 
injurious to the neighborhood or otherwise 
detrimental to the public welfare: and (3) does 
adequately and sufficiently satisfy all other 
eriteria and specifications for 4 Development 
Impact Project ag set forth in Articles 26A and 26B 


of tha Boston zoning Code as amended; and 


That pursuant to the proviaions of Articles 26A and 
26B of the Boston Zoning Code as amended, the BRA 
hereby approves the Development Impact Projact Plan 
as amended for the Shriners Burna Institute 
Replacement Facility, 51 Blossom Street, Boston. 
Said Development Plan is embodied in a written 
documant entitled "Development Impact Project Plan 
for the Shriners Burne Institute Replacement 
Facility " dated April 9, 1992, and in a seriea of 
schematic drawings liated in Exhibit B of said 
document; said document and plans shall be on file 


in the Offica of the BRA; and 


That the BRA hereby authorizes the Director (1) to 
execute, in the name and on behalf of the BRA, (a) 
a Davelopment Impact Project Agreement, in 
eubatantially the form presented to the BRA on this 
date; and (b) other necesgary agreements with the 
developer of the Shriners Burns Institute 
Replacement Facility at 51 Blossom Streat, Boaton; 
and (2) to certify in the name of the BRA, (a) that 


plans submitted te tha Inspactionel Services 
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I 


FURTHER 
VOTED: 


FURTHER 
VOTED: 


Commissioner in connection with said project are in 
conformity with said Development Impact Project 
Plan: and (b) that the developer hae antered into 
an Agreement with the BRA to ba reaponsible for the 
Housing Contribution and a Joba Contribution Grant; 


and 


That the BRA hereby authorizes the Director to 
petition tha Zoning Commiasion to establish Parcel 
8 of the West End Project Area as an urban renewal 


area spacial purpose overlay district: and 


That in reference to the Zoning Board of Appeal 
petition for 51 Blossom Street, in an H-3 zoning 
diatrict, brought by the Shriners Hoapital for 
Crippled children for the BRA recommends approval 
of the conditional use permits, variances and IPOD 
permit or, alternatively, exceptiona required in 
connection with the Project, with the proviao that 
plane are submitted to the BRA staff for dasign 
review approval to ensure that the plane are 
consistent with the plans previously reviewed by 
the BRA and with the Development Impact Project 
Plan, provided that the final design reviaw 
approval shall not be granted prior to the 
axecution of a Transportation Accese Plan 
Agreement, and a Boaton Resident Construction 
Employment Plan, a Memorandum of Understanding, a 
First Source Agreement, and other necessary 
agreamente with the Mayor’s Office of Jobs and 
Community Servicea. Further, the BRA authorizes 
the Director to certify to the Board of Appeal that 
the petition and the requested conditional uee 
permits, variancea end IPOD permit or, 
alternatively, exceptionea required in connection 


with the Project are conaiatent with the West End 
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Land Assembly and Redevelopment Plan and the 
previocualy approved development plans and 
Development Impact Project Plan for the Project; 
and 


FURTHER 
VOTED: Tnat the BRA hereby authorizes the Director to 


execute, in the name and on behalf of the BRA, an 
Adequacy Determination with respect to the Final 
Projact Impact Report for the Shrinera Replacement 
Facility Project, 51 Blossom Street, Boston, upon 
completion of the review by the BRA of such Final 
Project Impact Report for aaid Project; and 


FURTHER ‘ 
VOTED: That the BRA hereby authorizes the Director to 


igaue a Certificate of Completion to the Shriners 
Hospital for Crippled Children for the original 
improvements to Parcel 8 in the West End Project 
Area with the proviao that a new Certificate of 
Completion will be required upon completion of the 
Replacement Facility; and the BRA further 
authorizes the Director to execute an amendment to 
the Sales Contract for the West End Project Area, 
entered into March 30, 1964, including such terms 
and conditions as the Director deems appropriate 
and in the best interest of the BRA. 

The aforementioned Development Impact Project Agreement and 

Plan are incorporated in the Minutes of this meeting and filed in| 


the Document Book of the Authority as Document No. 3477, 


' 
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II, General Information 


1.0 


GENERAL INFORMATION 


APPLICANT INFORMATION 


1.1 Development Team 


Owner/Developer: 


Owner's 
Representative: 


Attorney: 


Architects/ 
Engineers 
Interior Designers 
& Landscape 
Architects: 


Environmental and 
Transportation 
Consultants: 


Traffic Engineers: 
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Shriners Hospitals for Crippled Children 


51 Blossom Street 
Boston, MA 02214 


Burton E. Ravellette, Jr. 


Chairman of Building & Equipment 
Shriners Hospitals for Crippled Children 


1706 West 34th Street 
Pine Bluff, Arkansas 71603 


Choate Hall & Stewart 
53 State Street 

Boston, MA 

(617) 227-5020 

Eric Wodlinger, Esquire 


Odell Associates, Inc. 
129 West Trade Street 
Charlotte, NC 28202 
(704) 377-5941 
Benjamin T. Rook, AIA 
John W. Walters, AIA 


HMM Associates, Inc. 

196 Baker Avenue 

Concord, MA 01742 - 

(508) 371-4000 

Mitchell L. Fischman, AICP 
Barry S. Porter, AICP 
Cindy Schlessinger 


H.W. Moore Associates, Inc. 
112 Shawmut Avenue 
Boston, MA 02118 

(617) 357-8145 

James Noyes 
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Wind Consultant: 


Geotechnical 
Engineers: 


Surveyors: 


Construction 
Consultants: 


21E Consultants: 


Structural 
Engineers: 
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Frank Durgin 

c/o Wright Brother Wind Tunnel 
Building 17-110 

M.LT. 

Cambridge, MA 02139 

(617) 253-2270 


McPhail Associates, Inc. 
30 Norfolk Street 
Cambridge, MA 

(617) 868-1420 

Robert Hoyler 


Cullinan Engineering Co., Inc. 
145 South Street 

Suite 400 

Boston, MA 02111 

(617) 423-3912 

Donald G. Rosa, PLS 


Barton Mallow Company 
516 Carew Street 
Springfield, MA 01104 
(413) 735-1393 

Richard Bernacki 


Hidell-Eyster Technical Services 
195 Whiting Street 

Hingham, MA 02043 

Amy McElroy 


LeMessurier Consultants, Inc. 
1033 Massachusetts Avenue 
Cambridge, MA 02138 

(617) 868-1200 

William LeMessurier 

Mysore Rarindra 
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2.0 LEGAL INFORMATION 
eel Legal Actions Pending Concerning the Proposed Project 
None 
2.2 Evidence of Site Control r the Project Area 


The Shriner’s Hospital for Crippled Children, a Massachusetts charitable 
corporation, is the owner of the fee in the premises now numbered as 51 Blossom Street by 
virtue of a deed from the Boston Redevelopment Authority dated December 29, 1964, 
recorded at Book 7916, Page 518 in the Suffolk County Registry and Deeds and registered 
as Document No. 270117 on Certificate of Title No. 73490 and now memorialized by 
Transfer Certficate of Title No. 73490 in the Suffolk Registry District of the Land Court. 


Des Evidence of Public Easements 


Pursuant to the aforementioned deed and as shown on the plan entitled "Plan of 
Land in Boston, Parcel 8 of the West End Land Assembly and Redevelopment Plan" dated 
September 10, 1963, prepared by J.L. Hayden Associates, Inc. (see Figure II-2.1), 17,570 
square feet of land as shown on said plan are subject to easements in favor of the City of 
Boston for highway purposes in Blossom Street and William Cardinal O’Connell Way. 
The area unburdened by said easements consists of 39,825 feet. The premises also enjoy 
the benefit of an easement granted by the Roman Catholic Archbishop of Boston for all 
purposes for which ways are commonly used, in common with the grantor in a portion of 
the driveway at the northeasterly boundary of the premises. Said easement is recorded at 
book 7591, Page 302 in the Suffolk Registry of Deeds. 
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PLAN OF LAND IN BOSTON 
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PLAN OF LAND 


3.0 FINANCIAL INFORMATION 


(a) Land costs. The deed recites a consideration of $53,763.75, or $1.35 per 
square foot for the 39,825 square feet conveyed unburdened by street 
easements to the City of Boston. 


(b) Since the project will be financed by the owner and used by the owner rather 
than leased to any tenants, and because the property will be owned and 
operated by a non-profit, charitable corporation soley for its charitable 
purposes of medical treatment and research, much of the conventional 
financial information regarding such matters as sources of debt and equity, 
measures of return, schedules or rent, debt service, etc. have no application. 


(c) A proposed project budget is set out at Table II-3.1. 


(d) Linkage calculations for housing and jobs are set out in Section II-5.3. 
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TABLE II-3.1 
PROJECT BUDGET 
SHRINERS REPLACEMENT FACILITY 


JANUARY 3, 1991 


Construction Contract $37,550,000 
Fixed Equipment NIC 0 
Group II and III Medical Equipment, Furnishings and Graphics 3,075,000 
Site and Soil Survey 160,000 
Architect and Engineering Costs 2,440,750 
Planning and Development 265,000 
Owner’s Contingency 1,250,000 
Other Costs 360,000 

TOTAL PROJECTED BUDGET $45,100,750 
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40 PROJECT AREA 
Address/Location: 52 Blossom Street, Boston, Massachusetts 


The site is bounded by William Cardinal O’Connell Way to the north, Blossom 
Street to the west, a driveway and parking area serving Regina Cleri (elderly priest’s 
housing) to the east and a parking area serving the Blackstone (elderly housing) to the 
south. The facilities of Massachusetts General Hospital lie directly across Blossom Street 
including the Wellman Research Building, the Edwards Research Building and Bartlett 
Hall. Charles River Park (high rise residential) lies across William Cardinal O’Connell 
Way directly to the north. 
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5.0 PUBLIC BENEFIT 


Sal Construction Jobs/Permanent Jobs 


It is anticipated that the construction of the Shriner’s project will require an 
estimated average daily work force of approximately 200 workers during the peak periods 
of construction. In addition, the project will result in a net increase of approximately 50 
researchers and 12 full-time permanent employees. SHCC will submit a Boston Residents 
Construction Employment Plan for the project to the Mayor’s Office of Jobs and 
Community Services. 


52 Linkage 


The Shriners Hospital for Crippled Children has agreed to make linkage payments 
pursuant to Article 26 and 26B of the Boston Zoning Code. The Hospital expects that the 
gross floor area subject to the linkage requirements will be slightly less than 100,000 
square feet. This should yield $498,590 for a housing contribution grant to the 
Neighborhood Housing Trust and $99,718 as a jobs contribution grant to the 
Neighborhood Jobs Trust. 


Sas! Other Public Benefits (Including Medical Benefits 


The Hospital has a well recognized program of medical and biological research 
which occupied approximately 21,786 square feet in the existing structure. Research 
conducted by the Shriners Hospital has given rise to such lifesaving developments as 
artificial skin and treatment modalities for burn victims which have saved lives even with 
90 percent of the body burned (when the Shriners Hospital began its work in the 1960's, 
burn victims with burns over 50 percent of their bodies rarely survived). The progress and 
success of Shriners medical research has led Shriners to increase medical research. The 
new Hospital will have approximately 50 percent more space devoted to medical research, 
with a projected gross floor area of 30,000 square feet. The medical spinoffs of Shriners 
research, such as clinical trials, include a local company which is now growing cultured 
skin products and employing approximately 85 persons. 
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5.4 Medical Treatmen 


In 1991, Shriners treated approximately 618 inpatients and approximately 3,048 
outpatients at its Boston facility. Every one of these patients was treated for free. 
Although the value of these medical services is difficult to calculate, the cost of providing 
these services and the associated medical research is apparent in Shriner’s 1990 expense 
budget of approximately $11,970,000. 


5.5 Construction and Equipment Budget 


As indicated in Table II-2.1, approximately $45 million dollars will be spent for the 
construction and fitting out of the Hospital and research facilities. 
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6.0 REGULATORY NTROLS AND PERMITS 


The New Facilities’ site at 51 Blossom Street is located in an H-3 Zoning District, a 
Restricted Parking District, and Subdistrict M of the Downtown Interim Planning Overlay 
District ("IPOD"). Within the H-3 District, there is no limit on height, but the IPOD has 
an as-of-right height limit of 125 feet and an enhanced height limit of 155 feet. (The West 
End Urban Renewal Plan also specified a height limit of 155 feet for this site.) The 
Zoning Commission, on June 12, 1992, enacted a zoning amendment designating the site 
as a urban renewal overlay district ("U" District) within the West End Urban Renewal 
Area (see Appendix F) Zoning relief has been sought for a variety of dimensional 
features and hospital related uses. Because a “U" District designation has been adopted by 
the Zoning Commission for Shriners site, the zoning relief requested has taken the form of 
exceptions. The Boston Board of Appeal unanimously approved the requested exceptions 
on August 4, 1992. 

After three hearings and a sub-committee meeting, the Boston Civic Design 
Commission unanimously approved the building design on April 7, 1992. 

The Board of the Boston Redevelopment Authority unanimously approved the 
building plans and the requested zoning relief and zoning amendment by vote on April 9, 
1992 (see Section I-4.3). 
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7.0 CHRONOLOGY OF MEETINGS 


1. November 7, 1990 


N 


April 8, 1991 

3. April 22, 1991 
4. April 22, 1991 
5. April 22, 1991 


6. May 17, 1991 
7. May 17, 1991 
8. May 17, 1991 
9. May 23, 1991 
10. May 28, 1991 


11. July 15, 1991 


12. September 4, 1991 


13. December 3, 1991 


14. December 3, 1991 


15. December 17, 1991 
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NON-PROJECT PROPONENT 
ATTENDEES 


Massachusetts General 
Hospital 


Rappaport and Rakov 


Blackstone Apartments, Boston 
Redevelopment Authority 


St. Josephs, Repna Cleri, 
Boston Redevelopment 
Authority 

Hawthorne Place, Boston 
Redevelopment Authority 

St. Joseph’s 

Hawthorne Place 

Blackstone Apartments 
Community Meeting Convened 
by BRA 


Community Meeting 


Community Meeting 


Beacon Hill Civic 
Association, Boston 
Redevelopment Authority 


Massachusetts General 
Hospital 


Boston Civic Design 
Commission, Boston 
Redevelopment Authority, 
Hawthorne Place 


Boston Civic Design, Commission, 


Boston Redevelopment 
Authority, Hawthorne Place 
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SUMMARY 


Preliminary discussions with 
Massachusetts General Hospital. 


Presentation of “Conceptual Analysis" 
book, received comments regarding View 
& Height. 


Presentation of "Conceptual 
Analysis" book to introduce concept of 
new facility. 


Presentation of "Conceptual 
Analysis" book to introduce concept 
of new facility. 


Presentation of "Conceptual 
Analysis” book to introduce concept of 
new facility. 


Received comments on “Conceptual 
Analysis" as presented on April 22, 1991. 


Received comments on “Conceptual 
Analysis" as presented on April 22, 1991. 


Received comments on "Conceptual 
Analysis" as presented on April 22, 1991. 


Formal presentation of 
concept. 


MEPA hearing to receive comments on 
Environmental Notification Form. 


Presentation of revised building, "17 
Issues" of design change presented in 
response to comments received at May 
23, 1991 meeting. 

Formal presentation to Beacon Hill 
neighborhood. 


Formal presentation. 


Presentation of building design. 


Continuing discussion at BCDC. 


NO, DATE 


16. 


We, 


18. 


ale 


2s 


24. 


Peife 


Zo) 


BI) 


January 7, 1992 


January 23, 1992 


February 5, 1992 


February 6, 1992 


March 24, 1992 
April 7, 1992 


April 9, 1992 


April 27, 1992 


May 6, 1992 


May 7, 1992 


June 4, 1992 


June 10, 1992 


June 11, 1992 


June 25, 1992 


July 23, 1992 


August 4, 1992 
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NON-PROJECT PROPONENT 
ATTENDEES 


Boston Civic Design 
Commission, Boston 
Redevelopment Authority, 
Hawthorne Place 


Hawthorne Place, Boston 
Redevelopment Authority 


Hawthorne Place, Boston 

Redevelopment Authority, 
Hawthorne Place’s Trans- 
portation Consultant 


Boston Redevelopment 
Authority, Hawthorne Place 


Charles River Properties 


Boston Civic Design 
Commission 


Boston Redevelopment 
Authority, Hawthorne Place, 
St. Joseph’s Church 


Zoning Commission, 
Hawthorne Place, St. Joseph’s 
Church 


Hawthorne Place’s Attorney, 
Hawthorne Place, Father Bucke 


Hawthrone Place’s Architect 


Zoning Commission, 
Hawthorne Place, Archdiocese, 
St. Joseph’s Church 


Zoning Commission, 
Hawthorne Place 


Zoning Commissioners Fondren 
and Domenech, Hawthorne Place 


Zoning Commissioners Fondren 
and Domenech, Hawthorne 
Place’s architect 


Zoning Commissioners Fondren 
and Domenech, Hawthorne 
Place’s architect 


Board of Appeal 


Hawthorne Place 
Charles River Park 


II-7.2 


MMARY 


Sub-committee report to Boston Civic 
Design Commission. 


Discussions of parking/traffic and 
height/mass. 


Traffic issues discussed by 
Hawthorne Place’s Traffic Consultant 
and Shriners Trafftc Consultant. 


Design Review. 


Design and parking review. 


Project Review and approval by 
Boston Civic Design Commission. 


Boston Redevelopment Authority Board 
public hearing and approval by Boston 
Redevelopment Authority Board. 


Zoning Commission hearing on pro- 
posed “U" Designation. 


Discuss project history and current 
status, schedule meeting to 
building design. 


review 


Review building design and concepts 
suggested by Hawthorne Place’s architect. 


Zoning Commission hearing on 
proposed "U" Designation. 


Approval of "U" Designation by 
Zoning Commission. 


Review of issues requested by 
Zoning Commission. 


Review building corner options, 
landscaping and exterior ele- 
vation studies. 


Present building corner solution, 
landscape options, and response to 
Ellenbogen letter (dated July 10, 1992). 


Hearing on zoning relief and 
parking. 


II, General Information 


1.0 


GENERAL INFORMATION 


APPLICANT INFORMATION 


1.1 Development Team 


Owner/Developer: 


Owner’s 
Representative: 


Attorney: 


Architects/ 
Engineers 
Interior Designers 
& Landscape 
Architects: 


Environmental and 
Transportation 
Consultants: 


Traffic Engineers: 
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Shriners Hospitals for Crippled Children 


51 Blossom Street 
Boston, MA 02214 


Burton E. Ravellette, Jr. 


Chairman of Building & Equipment 
Shriners Hospitals for Crippled Children 


1706 West 34th Street 
Pine Bluff, Arkansas 71603 


Choate Hall & Stewart 
53 State Street 

Boston, MA 

(617) 227-5020 

Eric Wodlinger, Esquire 


Odell Associates, Inc. 
129 West Trade Street 
Charlotte, NC 28202 
(704) 377-5941 
Benjamin T. Rook, AIA 
John W. Walters, AIA 


HMM Associates, Inc. 

196 Baker Avenue 

Concord, MA 01742 - 

(508) 371-4000 

Mitchell L. Fischman, AICP 
Barry S. Porter, AICP 
Cindy Schlessinger 


H.W. Moore Associates, Inc. 
112 Shawmut Avenue 
Boston, MA 02118 

(617) 357-8145 

James Noyes 
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Wind Consultant: 


Geotechnical 
Engineers: 


Surveyors: 


Construction 
Consultants: 


21E Consultants: 


Structural 
Engineers: 
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Frank Durgin 

c/o Wright Brother Wind Tunnel 
Building 17-110 

M.LT. 

Cambridge, MA 02139 

(617) 253-2270 


McPhail Associates, Inc. 
30 Norfolk Street 
Cambridge, MA 

(617) 868-1420 

Robert Hoyler 


Cullinan Engineering Co., Inc. 
145 South Street 

Suite 400 

Boston, MA 02111 

(617) 423-3912 

Donald G. Rosa, PLS 


Barton Mallow Company 
516 Carew Street 
Springfield, MA 01104 
(413) 735-1393 

Richard Bernacki 


Hidell-Eyster Technical Services 
195 Whiting Street 

Hingham, MA 02043 

Amy McElroy 


LeMessurier Consultants, Inc. 
1033 Massachusetts Avenue 
Cambridge, MA 02138 

(617) 868-1200 

William LeMessurier 

Mysore Rarindra 
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2.0 LEGAL INFORMATION 


2.1 Legal Actions Pending Concerning the Proposed Project 


None 


Da, Evidence of Site Control Over the Project Area 


The Shriner’s Hospital for Crippled Children, a Massachusetts charitable 
corporation, is the owner of the fee in the premises now numbered as 51 Blossom Street by 
virtue of a deed from the Boston Redevelopment Authority dated December 29, 1964, 
recorded at Book 7916, Page 518 in the Suffolk County Registry and Deeds and registered 
as Document No. 270117 on Certificate of Title No. 73490 and now memorialized by 
Transfer Certficate of Title No. 73490 in the Suffolk Registry District of the Land Court. 


8) Evidence of Public Easements 


Pursuant to the aforementioned deed and as shown on the plan entitled "Plan of 
Land in Boston, Parcel 8 of the West End Land Assembly and Redevelopment Plan" dated 
September 10, 1963, prepared by J.L. Hayden Associates, Inc. (see Figure II-2.1), 17,570 
square feet of land as shown on said plan are subject to easements in favor of the City of 
Boston for highway purposes in Blossom Street and William Cardinal O’Connell Way. 
The area unburdened by said easements consists of 39,825 feet. The premises also enjoy 
the benefit of an easement granted by the Roman Catholic Archbishop of Boston for all 
purposes for which ways are commonly used, in common with the grantor in a portion of 
the driveway at the northeasterly boundary of the premises. Said easement is recorded at 
book 7591, Page 302 in the Suffolk Registry of Deeds. 
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PLAN OF LAND IN BOSTON 
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3.0 EINANCIAL INFORMATION 


(a) Land costs. The deed recites a consideration of $53,763.75, or $1.35 per 
square foot for the 39,825 square feet conveyed unburdened by street 
easements to the City of Boston. 


(b) Since the project will be financed by the owner and used by the owner rather 
than leased to any tenants, and because the property will be owned and 
operated by a non-profit, charitable corporation soley for its charitable 
purposes of medical treatment and research, much of the conventional 
financial information regarding such matters as sources of debt and equity, 
measures of return, schedules or rent, debt service, etc. have no application. 


(c) A proposed project budget is set out at Table II-3.1. 


(d) Linkage calculations for housing and jobs are set out in Section II-5.3. 
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TABLE II-3.1 
PROJECT BUDGET 


SHRINERS REPLACEMENT FACILITY 


JANUARY 3, 1991 


Construction Contract $37,550,000 
Fixed Equipment NIC 0 
Group II and III Medical Equipment, Furnishings and Graphics 3,075,000 
Site and Soil Survey 160,000 
Architect and Engineering Costs 2,440,750 
Planning and Development 265,000 
Owner’s Contingency 1,250,000 
Other Costs 360,000 

TOTAL PROJECTED BUDGET $45,100,750 
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40 PROJECT AREA 
Address/Location: 52 Blossom Street, Boston, Massachusetts 


The site is bounded by William Cardinal O’Connell Way to the north, Blossom 
Street to the west, a driveway and parking area serving Regina Cleri (elderly priest’s 
housing) to the east and a parking area serving the Blackstone (elderly housing) to the 
south. The facilities of Massachusetts General Hospital lie directly across Blossom Street 
including the Wellman Research Building, the Edwards Research Building and Bartlett 
Hall. Charles River Park (high rise residential) lies across William Cardinal O’Connell 
Way directly to the north. 
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5.0 PUBLIC BENEFIT 


Sell Construction Jobs/Permanent Jobs 


It is anticipated that the construction of the Shriner’s project will require an 
estimated average daily work force of approximately 200 workers during the peak periods 
of construction. In addition, the project will result in a net increase of approximately 50 
researchers and 12 full-time permanent employees. SHCC will submit a Boston Residents 
Construction Employment Plan for the project to the Mayor’s Office of Jobs and 
Community Services. 


Se Linkage 


The Shriners Hospital for Crippled Children has agreed to make linkage payments 
pursuant to Article 26 and 26B of the Boston Zoning Code. The Hospital expects that the 
gross floor area subject to the linkage requirements will be slightly less than 100,000 
square feet. This should yield $498,590 for a housing contribution grant to the 
Neighborhood Housing Trust and $99,718 as a jobs contribution grant to the 
Neighborhood Jobs Trust. 


5.3 Other Public Benefits (Including Medical Benefits 


The Hospital has a well recognized program of medical and biological research 
which occupied approximately 21,786 square feet in the existing structure. Research 
conducted by the Shriners Hospital has given rise to such lifesaving developments as 
artificial skin and treatment modalities for burn victims which have saved lives even with 
90 percent of the body burned (when the Shriners Hospital began its work in the 1960’s, 
burn victims with burns over 50 percent of their bodies rarely survived). The progress and 
success of Shriners medical research has led Shriners to increase medical research. The 
new Hospital will have approximately 50 percent more space devoted to medical research, 
with a projected gross floor area of 30,000 square feet. The medical spinoffs of Shriners 
research, such as clinical trials, include a local company which is now growing cultured 
skin products and employing approximately 85 persons. 
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5.4 Medical Treatment 


In 1991, Shriners treated approximately 618 inpatients and approximately 3,048 
Outpatients at its Boston facility. Every one of these patients was treated for free. 
Although the value of these medical services is difficult to calculate, the cost of providing 
these services and the associated medical research is apparent in Shriner’s 1990 expense 
budget of approximately $11,970,000. 


5.5 Construction and Equipment Budget 


As indicated in Table II-2.1, approximately $45 million dollars will be spent for the 
construction and fitting out of the Hospital and research facilities. 
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6.0 REGULATORY CONTROLS AND PERMITS 


The New Facilities’ site at 51 Blossom Street is located in an H-3 Zoning District, a 
Restricted Parking District, and Subdistrict M of the Downtown Interim Planning Overlay 
District ("IPOD"). Within the H-3 District, there is no limit on height, but the IPOD has 
an as-of-right height limit of 125 feet and an enhanced height limit of 155 feet. (The West 
_End Urban Renewal Plan also specified a height limit of 155 feet for this site.) The 
Zoning Commission, on June 12, 1992, enacted a zoning amendment designating the site 
as a urban renewal overlay district ("U" District) within the West End Urban Renewal 
Area (see Appendix F). Zoning relief has been sought for a variety of dimensional 
features and hospital related uses. Because a "U" District designation has been adopted by 
the Zoning Commission for Shriners site, the zoning relief requested has taken the form of 
exceptions. The Boston Board of Appeal unanimously approved the requested exceptions 
on August 4, 1992. 

After three hearings and a sub-committee meeting, the Boston Civic Design 
Commission unanimously approved the building design on April 7, 1992. 

The Board of the Boston Redevelopment Authority unanimously approved the 
building plans and the requested zoning relief and zoning amendment by vote on April 9, 
1992 (see Section I-4.3). 
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7.0 CHRONOLOGY OF MEETINGS 


NO. DATE 
1. November 7, 1990 


2. April 8, 1991 


3. April 22, 1991 


4. April 22, 1991 


5. April 22, 1991 


6. May 17, 1991 
7. May 17, 1991 
8. May 17, 1991 
9. May 23, 1991 
10. May 28, 1991 


11. July 15, 1991 


12. September 4, 1991 


13. December 3, 1991 


14. December 3, 1991 


15. December 17, 1991 
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NON-PROJECT PROPONENT 


ATTENDEES 


Massachusetts General 
Hospital 


Rappaport and Rakov 


Blackstone Apartments, Boston 


Redevelopment Authority 


St. Josephs, Reems Cleri, 
Boston Redevelopment 
Authority 


Hawthorne Place, Boston 
Redevelopment Authority 
St. Joseph’s 


Hawthorne Place 


Blackstone Apartments 


Community Meeting Convened 


by BRA 


Community Meeting 


Community Meeting 


Beacon Hill Civic 
Association, Boston 
Redevelopment Authority 


Massachusetts General 
Hospital 


Boston Civic Design 
Commission, Boston 
Redevelopment Authority, 
Hawthorne Place 


Boston Civic Design, Commission, 


Boston Redevelopment 
Authority, Hawthorne Place 


H-7.1 


SUMMARY 


Preliminary discussions with 
Massachusetts General Hospital. 


Presentation of "Conceptual Analysis" 
book, received comments regarding View 
& Height. ‘ 


Presentation of "Conceptual 
Analysis" book to introduce concept of 
new facility. 


Presentation of "Conceptual 
Analysis” book to introduce concept 
of new facility. 


Presentation of "Conceptual 
Analysis” book to introduce concept of 
new facility. 


Received comments on "Conceptual 
Analysis" as presented on April 22, 1991. 


Received comments on "Conceptual 
Analysis" as presented on April 22, 1991. 


Received comments on "Conceptual 
Analysis” as presented on April 22, 1991. 


Formal presentation of 
concept. 


MEPA hearing to receive comments on 
Environmental Notification Form. 


Presentation of revised building, “17 
Issues" of design change presented in 
response to comments received at May 
23, 1991 meeting. 

Formal presentation to Beacon Hill 
neighborhood. 


Formal presentation. 


Presentation of building design. 


Continuing discussion at BCDC. 


NO. DATE 

16. January 7, 1992 
17. January 23, 1992 
18. February 5, 1992 
19. February 6, 1992 
20. March 24, 1992 
21. April 7, 1992 

22. April 9, 1992 

23. April 27, 1992 
24. May 6, 1992 

25. May 7, 1992 

26. June 4, 1992 

27. June 10, 1992 
28. June 11, 1992 
29. June 25, 1992 
30. July 23, 1992 

31. August 4, 1992 


6004-303/ENV-7873 


NON-PROJECT PROPONENT 
ATTENDEES 


Boston Civic Design 
Commission, Boston 
Redevelopment Authority, 
Hawthorne Place 


Hawthorne Place, Boston 
Redevelopment Authority 


Hawthorne Place, Boston 

Redevelopment Authority, 
Hawthorne Place’s Trans- 
portation Consultant 


Boston Redevelopment 
Authority, Hawthorne Place 


Charles River Properties 


Boston Civic Design 
Commission 


Boston Redevelopment 
Authority, Hawthorne Place, 
St. Joseph’s Church 


Zoning Commission, 
Hawthorne Place, St. Joseph’s 
Church 


Hawthorne Place’s Attorney, 
Hawthorne Place, Father Bucke 


Hawthrone Place’s Architect 


Zoning Commission, 
Hawthorne Place, Archdiocese, 
St. Joseph’s Church 


Zoning Commission, 
Hawthorne Place 


Zoning Commissioners Fondren 
and Domenech, Hawthorne Place 


Zoning Commissioners Fondren 
and Domenech, Hawthorne 
Place’s architect 


Zoning Commissioners Fondren 
and Domenech, Hawthorne 
Place’s architect 


Board of Appeal 


Hawthorne Place 
Charles River Park 
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SUMMARY 


Sub-committee report to Boston Civic 
Design Commission. 


Discussions of parking/traffic and 
height/mass. 


Traffic issues discussed by 
Hawthorne Place’s Traffic Consultant 
and Shriners Traffic Consultant. 


Design Review. 


Design and parking review. 


Project Review and approval by 
Boston Civic Design Commission. 


Boston Redevelopment Authority Board 
ae hearing and appa by Boston 
edevelopment Authority Board. 


Zoning Commission hearing on pro- 
posed "U" Designation. 


Discuss project history and current 
status, schedule meeting to 
building design. 


review 


Review building design and concepts 
suggested by Hawthorne Place’s architect. 


Zoning Commission hearing on 
proposed "U" Designation. 


Approval of "U" Designation by 
Zoning Commission. 


Review of issues requested by 
Zoning Commission. 


Review building corner options, 
landscaping and exterior ele- 
vation studies. 


Present building corner solution, 
landscape options, and response to 
Ellenbogen letter (dated July 10, 1992). 


Hearing on zoning relief and 
parking. 


11. Updated Project Description 
& Alternatives to the Project 


WW. UPDATED PROJECT DESCRIPTION AND 
ALTERNATIVES TO THE PROJECT 


1.0 PHYSICAL CHARACTERISTICS OF THE SITE AND SURROUNDINGS 
11 The Site and Its Characteristics 


The proposed Shriners Burns Institute Replacement Facility is located on the same 
site as the existing facility. The block is bounded on the north by William Cardinal 
O’Connell Way and on the west by Blossom Street. Adjacent facilities include St. Joseph’s 
Catholic Church and Regina Cleri (elderly priest’s housing) to the east, the Blackstone 
Apartments (elderly housing) to the south, Charles River Park (high rise residential 
buildings) to the north, and Massachusetts General Hospital to the west. The facilities of 
Massachusetts General Hospital directly across Blossom Street from the site include the 
Wellman Research Building, the Edwards Research Building and Bartlett Hall (see Figure 
I-3.1 in Section 1). 

The site was purchased by Shriners from the BRA in 1964. Its immediate proximity 
to MGH has allowed Shriners to maintain a physical link (through an existing tunnel) with 
the hospital, which is critical for the care of patients at both facilities. The site is 
approximately 0.9 acres (39,825 sf)* and contains a building of four stories and 80,000 
gross square feet. Parking on the site is limited to three spaces to the rear of the existing 
facility and is accessed from the rear driveway off William Cardinal O’Connell Way. No 
interior parking exists within the building. An additional 104 spaces are owned at the 
adjacent Hawthorne Place Garage and 20 spaces are leased, half at the Charles River Park 
Garage on Lomasney Way and half at the Hawthorne Place Garage. 

The site is within the City of Boston’s Subdistrict M of Article 27D’s Downtown 
Interim Planning Overlay District (IPOD), which is a medium growth area. Cambridge 
Street, which is within 500 feet of the site is designated by the BRA as a "Special Study 
Area" as it "forms the commercial seam between historic Beacon Hill and the West End 
Urban Renewal Area" in which Shriners is located. A zoning amendment adopted June 
12, 1992 places the site within an urban renewal overlay district. 


* Shriners owns an additional 17,570 sf of land subject to public street easements. 
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Ne Abutting Land Uses 


Abutters to the Shriners Burns Institute site include on the east, St. Joseph’s Church 
and the Regina Cleri Housing Project, providing housing for retired priests. On the south, 
the Blackstone Apartments provides housing for low income and elderly residents. On the 
west, medical research facilities belonging to the Massachusetts General Hospital and the 
main hospital campus are both separated from the project site by Blossom Street. On the 
north, the Hawthorne Place Condominiums and related portions of the Charles River Park 
development are separated from the project by William Cardinal O’Connell Way. 
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2.00 ALTERNATIVES CONSIDERED 


Some of the DEIR/DPIR comment letters suggest that Shriners should consider 
alternatives. Certainly, the project described in the DEIR/DPIR differs markedly from 
that described in the ENF. The 17 major changes detailed in DEIR/DPIR (pages 
VI-17-19) are notable alterations to the ENF project arising from the input of the abutters 
and the BRA. 

The DEIR/DPIR Project Description (pages IIIJ-3 through III-7) discusses 
modifications made to the project based on a series of neighborhood meetings following 
the PNF submission in March 1991. Reductions in height, building footprint, and massing 
led to greater setbacks along Blossom Street, William Cardinal O’Connell Way, and the 
rear driveway in the revised proposal which is evaluated in the DEIR/DPIR. The 
DEIR/DPIR project further mitigated impacts through new street tree plantings and 
improved rooftop treatment. Other improvements and modifications were identified in 
the DEIR/DPIR, pages III-S through IHI-7, and VI-3 through VI-18. 

While the BRA Scoping Determination does not reference any specific Build 
alternatives to be evaluated, all DEIR/DPIR impact analyses utilized the No-Build 
condition as a means to establish a datum point against which to compare impacts. In 
addition, the Urban Design Component (DEIR/DPIR, Section VI) discussed alternative 
designs and locations for the proposed project. 

In addition, Shriners explored several alternative sites. One such site, next to 
Spaulding Rehabilitation Hospital, became unavailable due to Spaulding’s own expansion 
plans and the need for the site by various public agencies and the Central Artery project. 
Another possibility, on Lomasney Way, proved to be too distant from MGH for patient 
treatment needs. Other unsuccessful discussions centered around the former Charles 
Street Jail site, which might have proven desirable, but is the subject of new planning by 
MGH to meet its own needs, and was the subject of a land swap which only MGH could 
make. 

After investigating these sites and their problems, SHCC began to pursue options for 
expansion on their own property. Early studies included the following: 


0) Scheme 1 - Adding three levels to the existing building at the northwest 
corner (see Figures III-2.1 and III-2.2); 
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9) Scheme 2 - Adding extra floors of a size to match the existing building (with 
trusses to support new floors) with new elevators and stairs at corners (see 
Figure III-2.3); and 


Oo Scheme 3 - The scheme as presented in the PNF (see Figures HI-2.4 and 
III-2.5). 


Scheme 1 did not provide enough new area (the addition of 16,500 sf for a total 
facility of 96,500 sf) to adequately update the facility. 

Scheme 2 provided proper area, but the existing floor area was not of sufficient size 
for department relationships. It also required 11 floors. 

Scheme 3 presented the optimal floor area (30,000 sf) for departmental 
relationships. Five floors above the truss allowed all necessary components to be located 
in Phase I, requiring no temporary off-site relocations during Phase II construction. 
Parking was located above-grade in levels below the truss, a more economical and easier 
to construct alternative. 

Neighborhood reaction to Scheme 3, when presented during meetings on April 22, 
May 17, and May 23, 1991, was negative. A series of design changes in response to the 
neighborhood input resulted in the revised proposal as presented in the DEIR/DPIR. 

The amount of underground parking on the new site will have no effect whatever on 
the size, height or mass of the building. Even without any parking on-site, the size of those 
floors above the truss, essential to re-establish the hospital before the old facility is 
demolished, will define the size and height of the building. The research, administrative, 
auditorium and parking space which will be built in Phase II below the truss will have no 
effect upon the size and mass of the building above the truss. 

Thus, there is no effective alternative for Shriners to consider without discontinuing 
the provision of medical service to burn victims in the northeast region of the United 
States during the construction period; a limitation Shriners can not accept. 
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FIGURE II]-2.4 
PNF SCHEMATIC PROPOSAL, MARCH 1991 
SHRINERS REPLACEMENT FACILITY 
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3.0 UPDATED PROJECT DESCRIPTION 


3.1 Proposed Building Program 


The optimum programmatic requirements of the prototype Burns Facility call for 
approximately 230,000 sf (as evidenced in the new Galveston and Cincinnati units). Due 
to site restrictions and the desire by the SHCC to work within the context of the 
neighborhood, a reduction in program to 200,000 sf was proposed by the SHCC. 

The existing facility, designed and constructed in the late 1960s, has long been 
inadequate for the facility’s needs. All areas of the hospital have ey>anded in scope, and 
overcrowded conditions have resulted in the temporary relocation oi approximately 23,000 
sf of research space to Cambridge (Kendall Square) and relocation of 3,600 sf of space to 
90 Canal Street (medical records, business office, personnel quality improvement/risk 
management office). The redesign of the project in the DEIR/DPIR will require these 
off-site temporary locations until the completion of both Phase I and Phase II. 

Increased research space is a small portion of the total new building increase. 
(Existing research space is approximately 16,500 sf, the proposed research space is 30,000 
sf.) The research by the Shriners has produced many significant advances in burns 
treatment over the years, including the development of artificial skin and such medical 
programs as a "skin bank". These were wholly unforeseen 25 years ago. 

Advances in treatment of burns victims has resulted in shorter inpatient stays, with 
increased outpatient care for many years to follow. This shift has resulted in the need for 
improved and expanded outpatient care areas, but at the same time, has not resulted in the 
need to increase the number of beds. 

Acute Care and Reconstruction are the primary inpatient functions at the Institute. 
Outpatient Care will be expanded as will other support functions which are currently 
cramped in the existing building (see Table III-3.1 for Program Area Summary By Floor). 

The currently proposed project is a nine-story structure with 2! levels of 
below-grade parking. The Shriners have been negotiating for 100 spaces on-site. Four 
levels occur above the truss level and four below the truss level. Mechanical equipment is 
housed at the truss level (See Figures III-3.1 through ITI-3.3.) 

As stated in the DEIR/DPIR, building on the existing site will be accomplished in 
two phases. Figure III-3.4 shows the Phase I and Phase II construction process. Phase I 
involves construction of a series of steel trusses over the existing building, which will 
support four levels above. Normal operations will be maintained in the existing facility 
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TABLE _JII-3.1 


PROGRAM _ AREA SUMMARY BY FLOOR 
SHRINERS REPLACEMENT FACILITY 


LEVEL FUNCTIONS AREA (SF 
il Lobby Auditorium, Receiving, Maintenance, 20,275 
Laundry 
2 Research 24,533 
3 Skin Bank, Clinical Lab, Personnel, Business 22,517 


Office, Materials Management, Housekeeping, 
Classrooms, Volunteers, Parent Facilities 


4 Employee Lounge, Shriners Lounge, Employee 22,517 
Facilities, Administration, Research 
5 Mechanical eo 173 
6 Medical Records, Family Services, Graphic 22,583 
Arts, Physical Therapy, Outpatient Clinic 
q Pharmacy, Central Sterile, Central Activity, 21,923 
Reconstruction Beds, Parent Waiting 
8 ICU Beds, Surgery, Resident On Call, 21,683 
Parent Waiting 
9 Kitchen, Dining, Boardroom, Library, 20,423 
Administration 
Roof Penthouse 1,091 
TOTAL (MEDICAL) 199,718 sf 
PARKING 
1 Motor Lobby 4,292 
P1(Minus 1) Parking 29,308 
P2 (Minus 2) Parking 24,312 
PS (Minus 3) _ Parking 11,500 
TOTAL (BELOW-GRADE PARKING) 69,412 sf 
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FIGURE III-3.1 
VIEW OF MODEL OF THE SHRINERS REPLACEMENT FACILITY 
AT BLOSSOM STREET AND WILLIAM CARDINAL O'CONNELL WAY 
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FIGURE II]I-3.3 
VIEW OF MODEL OF THE SHRINERS REPLACEMENT FACILITY 
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while construction above is underway. Upon completion of Phase I, patients and staff will 
move into the upper levels. Phase II will then begin, which includes demolition of the 
existing facility and construction of four levels of hospital functions, and two and a half 
levels of below-grade parking. Patient care will not be uninterrupted during the 
construction period. 

The area relocated to the position below the truss will not be available until 
completion of Phase II. Therefore, the research space which will be moved off-site during 
construction of Phase I will not return to the site until completion of Phase II. Also, other 
administrative functions will be relocated temporarily off-site prior to demolition of the 
existing building. 


Be Revisions to Project Design 


Since submission of the PNF, Shriners has considerably redesigned the facility in 
response to comments from the BRA, MEPA, the City of Boston Zoning Commission, the 
Hawthorne Condominium Trustees and others, which has resulted in a sizeable reduction 
in the floor plate such that all of the facades will comply with front yard setbacks as 
required by zoning. The height of the building has been lowered. The parking entrance 
has been moved from William Cardinal O’Connell Way to Blossom Street. The planting 
and vegetation plan has been revised. Shriners is committed to spend several millions of 
dollars to place all parking below ground. The FAR of the Replacement Facility will be 
approximately 4.5, admittedly above the 3.0 FAR allowed as of right, but considerably 
below the FAR of 8.0 set out in the Interim Planning Overlay District, Subdistrict M. 
There is, of course, no height limit in the H-3 District, but the new design, at 137 feet 
above-grade, will be substantially lower than the 155-foot height set out in the West End 
Urban Renewal Plan for this and other nearby parcels. 

The project architects were also asked to consider the change in shadow effects if it 
were possible to eliminate one floor. Although the basic assumption of this exercise 
requested by a neighborhood group - that there should be reduction in the overall square 
footage of the medical clinical program - is not acceptable. Shriners needs the full 200,000 
square feet. Also, the changes in shadow effects were insignificant (see figures in Section 
V-2.0). 

The current design is very compatible to abutting properties. The south and east 
sides of the project are curved above the second floor, to allow views from the Blackstone 
and Regina Cleri buildings, and to avoid blocking views and sunlight from St. Joseph’s 
Church. The building height is 137 feet, which is roughly 20 feet lower than the Two 
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Hawthorne Place building, and in keeping with the height of the Wellman Building, 
located at MGH across Blossom Street. The height allows greater views from adjacent 
buildings. The roof of the facility was planned as a play terrace to include planting, 
trellises, etc., allowing an attractive roofscape as viewed from Hawthorne Place and 
Longfellow Place. (This roof-garden was eliminated by the BRA Board vote of April 9, 
1992 in response to complaints from Hawthorne Place residents about loss of views. See 
Section I-4.3). 

Every effort has been and will continue to be made throughout the BRA design 
Teview and neighborhood processes to reduce any identified massing impacts on 
neighboring properties. In addition, the Blackstone property line will be more heavily 
planted and the existing open dumpster will be relocated to one of the three completely 
enclosed loading docks off the rear access road. The design of the facades and a parapet 
extension at the third floor will further break up the massing along Blossom Street and 
William Cardinal O’Connell Way. 

It is also noted that the current 137-foot height to the top of the highest occupiable 
floor is a reduction by 18 feet over the height of the original design contained in the PNF. 

The building height has been established by the positioning of the truss above the 
existing Shriners facility. Minimum clearance for construction exists between the top of 
the old building and the underside of the truss in an effort to keep the overall building 
height as low as possible. (In an effort to do this, the elevators in the existing building are 
receiving modifications to eliminate an existing penthouse on the roof, thereby eliminating 
elevator service into the existing mechanical penthouse. This saves approximately 8 feet in 
height, which would be required if the truss had to clear the penthouse.) The height, 
therefore, is not related to the ground floor functions or to the existence or non-existence 
of below-grade parking. 

The trusses support four levels of new hospital space (Phase I) totalling 87,703 SF. 
The functions housed in these four levels are the minimum facilities needed allow Shriners 
to be a functional burn facility. Certain functions, including the skin bank, clinical 
laboratory, medical research, personnel and business offices will be required to be located 
off-site until completion of Phase II. While these are integral components of the facility, 
there is not adequate floor area in the Phase I area to accommodate them. Parent 
facilities, classrooms, and the main storage facilities will also not be within the project 
until Phase II completion. 
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3.3 Building Design Features 


As described earlier, the building height and shape has been designed to respond to 
concerns of neighboring property owners. The design of the exterior is based on these 
factors as well as the restrictions inherent in construction around and over an existing 
building. 

The mass of the building is expressed as masonry block which is carved and shaped 
to respond to specific site factors. The building walls re-establish a relationship with the 
adjacent streets, and the curved facade maintains views from and sunlight to neighboring 
parcel. On the west and north street, trees repeat a pattern established by the Wellman 
Building and provide an enhancement for the open area north of the site. A curved 
segment of the block is carved away at the southeast to form the curved wall. On the north 
and west, an arcade at grade level is cut out to visually increase the distance to the street 
as well as provide a protected entrance area. At the parapet, the ninth floor is cut back to 
form a terrace and to visually lessen the height of the street wall. The corners at the stairs 
are also set back from the main facade to further reduce the bulk of the main facade. 

The curved building wall is carved from the masonry block. An aluminum and glass 
window wall is designed to appear lighter and less heavy than the masonry facades. The 
street walls are masonry, in response to the neighboring buildings. A base is designed to 
tie these differing facades together, and extend around four sides serving as a screen for 
the parking and service entrances on the south and east. 

The masonry walls are designed in a way to articulate the various openings. A 
rusticated granite base extends for two levels, capped by a projecting cornice which 
visually reduces the height from the pedestrian level, followed by two-story openings 
containing levels 3 and 4. The fifth floor openings contain louvers, and are designed to fit 
within a grillework consistent with other openings. Levels 6 through 8 are a repetitive 
pattern of punched openings. The ninth level windows are stepped back and a 
trellis/cornice forms a parapet to complete the composition. 

Materials on the perimeter will be of a pallette consistent with the neighborhood. A 
granite base at grade level will support a brick and pre-cast concrete facade. Pre-cast sills, 
lintels and other trim pieces will be integrated into the masonry walls. The lobby at the 
corner of the building will be largely a glass skin, allowing views into the facility. Other 
windows will be tinted and/or clear glass, with the exception of the curved wall. This wall 
will be a curtain wall made of aluminum members with a pattern of clear and/or tinted 
glass. 
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The building design was extensively reviewed and unanimously approved by the 
Boston Civic Design Commission. 


3.4 Pedestrian Environment 


The site area at the south side of the facility will be heavily landscaped. The 
sidewalk areas on William Cardinal O’Connell Way and Blossom Street will have planting 
areas with trees and broad steps leading into the building as previously noted, and 
discussed in greater detail in the next section. Lighting will be included at-grade level. 
Paving textures are a pattern of concrete and brick. 

The impact of proposed design changes at the intersection of Blossom Street and 
William Cardinal O’Connell Way are illustrated in Figures III-3.5 and III-3.6. 

Figure III-3.5 illustrates the existing sidewalk conditions as viewed from Blossom 
Street. There are several obstructions to a clear view of the intersection of Blossom Street 
and William Cardinal O’Connell Way. This sketch, taken from a photograph, illustrates 
that the existing retaining wall of the raised planter (in front of the existing facility) blocks 
the view of the intersection. This retaining wall varies in height from 4.5 feet to 8.0 feet 
above the sidewalk. The on-street parking also blocks the view. 

Figure IIJ-3.6 illustrates the proposed new sidewalk design. Although the building is 
located closer to the street, the view of the intersection is less obstructed. This is largely 
due to the removal of the planter. The sidewalk level extends from the curb to the face of 
the building. The glass corner affords additional visibility of the intersection. (As a result 
of further discussions with the neighborhood, this glass corner will be setback an 
additional five feet from the William Cardinal O’Connell Way and Blossom Street 
intersection.) The view of the Hawthorne entrance drive is also visible. The on-street 
parking, as in the existing condition, partially blocks the view. 

There are several pedestrian circulation paths in the area of the Shriners Burns 
Institute (see Figure III-3.7). Both sides of Blossom Street carry pedestrians between 
Charles River Park to the north and shopping and the transit stop to the south on 
Cambridge Street. Pedestrian traffic along William Cardinal O’Connell Way is also 
present. Pedestrians moving from residential towers (to the northeast) to MGH use this 
pathway. Pedestrians also move between William Cardinal O’Connell Way through the 
garden between St. Josephs’ Church and Regina Cleri, proceeding to destinations east and 
west of the Shriners Burns Institute. 
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The proposed streetscape treatment of the Shriners Burns Institute will improve and 
enhance these areas of pedestrian movement. The current 8-foot sidewalk will be replaced 
by a broader sidewalk, protected from the street by a landscaped buffer (see Figures III-3.8 
and III-3.9). Trees in the buffer will provide an attractive green zone between pedestrians 
and vehicles. A recessed pedestrian arcade will further increase the width of the 
pedestrian areas. A rich pallette of materials, including granite and brick, will make a 
pleasing visual experience for pedestrians. Lighting will add to the character of the street. 
The lighting at the sidewalk, combined with lighting from the lobby areas of the building 
(along Blossom Street and William Cardinal O’Connell Way) will improve visibility at 
night, resulting in a safer environment for pedestrians. 

Shriners is also committed to review pedestrian movement across William Cardinal 
O’Connell Way and Blossom Street and assist in the implementation oi improved 
pedestrian crossing points, if warranted (these are discussed in detail in Section IV-4.2.2). 
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FIGURE III-3.8 
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MEPA issuance of FEIR Certificate 
BRA Board Approval of Development Impact Project Plan 
BRA Issuance of DPIR Preliminary Adequacy Determination 


Zoning Commission approval of Map Amendment No. 281 
for "U" designation for Burns Institute Site 


Board of Appeal Hearing on Requested Exceptions 
FPIR Submittal to BRA 

Design Development Phase Approval 

Site Preparation 


Construction Documents Completion 
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April 3, 19 
April 9, 19 
April 23, 1 
June 12, 1! 


August 4, 

August, 1$ 
Septembe: 
Septembe: 


December 


Activity Schedule 


Construction Completion - Phase 1 October, 1994 
(Phase 1 - Replacement Hospital above Existing Building) 


Construction Completion - Phase 2 March, 1996 


(Phase 2 - Demolition of Existing Hospital and Infill 
of New Hospital Construction) 
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IV. Transportation Component 


IV. TRANSPORTATION COMPONENT 
10 INTRODUCTION AND UPDATED STATUS 


1.1 Study Area 


In accordance with the scope issued by the Boston Redevelopment Authority (BRA), 
the Transportation Component will evaluate the traffic and parking impacts resulting from 
the expansion of the Shriners Burns Institute. Utilizing standard traffic engineering 
principles, the analysis will: 


Define existing traffic, parking and transit conditions in the area; 


co) 


Evaluate the project’s short-term traffic impacts related to construction 
activity; 

Evaluate long-term impacts on traffic and parking; 

Consider loading and service vehicles; 

Identify appropriate measures to mitigate project impacts; and 


2 © 2 6 


Prepare a monitoring program of long-term travel behavior. 


The study area defined by the Boston Transportation Department (BTD) and the 
MEPA Unit of the Executive Office of Environmental Affairs for this project is shown in 
Figure IV-1.1. The study area is roughly bounded by Blossom Street, William Cardinal 
O’Connell Way, Staniford Street and Cambridge Street. 


1.2 Study Methodology 


The Transportation Impact Analysis was conducted in three distinct phases. The 
first phase involved an inventory of existing conditions and travel demand characteristics 
in the area. The inventory included researching information on all existing activities 
within the area; conducting vehicular turning movement counts during the peak commuter 
travel periods (7:00 to 9:00 AM and 4:00 to 6:00 PM) at four critical intersections within 
the immediate study area (Figure IV-1.1); collecting vehicular and pedestrian traffic 
accident data; and conducting an analysis of existing operating conditions. Although the 
project is a medical facility with a work shift beginning at 7:00 AM and ending at 3:00 PM, 
the peak commuter travel periods were selected to insure a conservative analysis since 
background traffic volumes are at their highest during these four hours. 
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The second phase (the No-Build) involved an analysis of trip generation and 
distribution paths of other proposed projects in the area, as well as the Shriners Burns 
Institute project. Specific travel demand forecasts for the projects were assessed in the 
second phase. 

The third and final phase (Build) included evaluation of the impacts of the project 
on the transportation system, identification of measures to mitigate impacts, and the 
development of a monitoring program. 


13 Updated Status/Transportation Impact Analysis 


Shriners and its transportation consultant have continued discussions on both traffic 
and parking issues with the BRA, BTD, MEPA office, and neighborhood representatives 
since the filing of the DEIR/DPIR and Final Environmental Impact Report (FEIR). 
Major changes that have resulted from these discussions are identified below: 


0) The DEIR/DPIR proposed a total parking supply of 249 spaces, 150 on-site, 
while the FEIR reduced those numbers to 225 and 133, respectively. As a 
result of further public discussions, Shriners has been negotiating to further 
reduce total on-site parking spaces to 100 spaces. 


a) Shriners has met with the BRA and BTD on construction period impacts on 
Blossom Street. 


0) Shriners has further analyzed the travel patterns of people using the existing 


196-seat auditorium. The results of the survey have been incorporated into 
the analysis. 


6004-303/ENV-6046 (7/92) vals 


2.0 EXISTIN NDITION 


2.1 Traffic 


The roadways within and adjacent to the study area consist of both local and arterial 
streets. Roadway characteristics and traffic volumes were compiled to analyze existing 
conditions. 


2.1.1 Roadway Network Characteristics 


The site of the Shriners Burns Institute is bounded by William Cardinal O’Connell 
Way to the north, St. Joseph’s Church and the Regina Cleri House for Retired Clergy to 
the east, Blossom Street to the west, and the Blackstone elderly housing development to 
the south. Land use in the area is predominantly medical and residential with the Charles 
River Park development just north of William Cardinal O’Connell Way. 

The area street network consists of Blossom Street, William Cardinal O’Connell 
Way, Staniford Street and Cambridge Street. Regional access to the study area is provided 
by Storrow Drive from the west, and Interstate Route 93 (Central Artery and Southeast 
Expressway) from the north and south. Local access to and from the site is provided by 
the Longfellow Bridge, Storrow Drive, Cambridge Street and Staniford Street. 

Cambridge Street is a four-lane, two-way arterial near the study area, running in an 
east-west direction. The roadway provides access between the downtown area of Boston 
and the City of Cambridge via the Longfellow Bridge. In general, two lanes of travel are 
provided in each direction with additional lanes for left-turns at certain locations. 
Metered parking is allowed along the northern side (outbound) of the roadway, while 
parking is restricted to loading activities along the southern side during the weekdays. In 
addition, standing is prohibited during the morning peak period (7:00 to 9:30 AM) on the 
inbound side and on both sides during the afternoon peak period (4:00 to 6:00 PM). This 
provides a third travel lane, although drop-offs, pick-ups and illegally parked vehicles 
often restrict travel in this lane. A raised concrete median separates the traffic flow within 
the study area, with median breaks at intersections. 

Within the study area, Cambridge Street has four signalized intersections: 


0) Blossom Street/Garden Street 
0) Staniford Street/Temple Street 
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0) Joy Street 
) Boston Fire Department Station/Parking Lot 


Blossom Street is a wide, two-way roadway which runs from Cambridge Street north 
and west to Charles Street. The roadway provides two travel lanes in each direction with a 
taised concrete median dividing the opposing flows, with breaks at intersections. Metered 
parking is allowed along both sides, except where restricted for loading activities. 

William Cardinal O’Connell Way is a two-lane roadway, providing approximately 12 
feet of pavement width in each direction. There are no pavement markings along the 
roadway and parking is not allowed on either side. The roadway runs from Blossom Street 
easterly to Staniford Street, with two 90° turns along the roadway. Both ends of William 
Cardinal O’Connell Way are unsignalized intersections, with median breaks provided at 
both Blossom Street and Staniford Street to allow full movements into and out of William 
Cardinal O’Connell Way. In addition, the garage entrance to the Division of Employment 
Security is located on Staniford Street diagonally across from William Cardinal O’Connell 
Way, and vehicles are allowed to reverse direction along Staniford Street at the median 
break. 

Staniford Street also provides two-way travel with two lanes in each direction, 
separated by a raised brick island. The roadway runs from Cambridge Street northerly to 
the Merrimac Street/Causeway Street intersection. Metered parking is provided on both 
sides. 

The intersection of Blossom Street with Cambridge and Garden Streets is a 
signalized 4-way intersection. Cambridge Street provides two travel lanes in each 
direction, with a third travel lane on one or both sides during peak periods when parking is 
prohibited. In addition, the Cambridge Street inbound approach provides a left-turn lane 
for vehicles turning onto Blossom Street. This movement is controlled by a separate 
protected left-turn phase. Blossom Street provides a two-lane approach to the intersection 
while Garden Street provides one-way travel toward the intersection. The traffic signal at 
Blossom and Garden Streets is a fully-actuated system, with wire-loop detection on all 
approaches. The fully-actuated system allows proportional green time based on the 
volumes on the various approaches. 

Cambridge Street intersects Staniford Street/Temple Street to form a signalized 
4-way intersection. The geometry and signal phasing is similar to the Cambridge 
Street/Blossom Street intersection. Staniford Street provides a two-lane approach to the 
intersection, while Temple Street is a one-way street toward the intersection. 
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2.1.2 Existing Traffic Volumes 


The analysis of existing traffic conditions is based on vehicular volumes collected 
during the morning and afternoon peak commuter travel periods on typical weekdays in 
May and June, 1991 at the following locations: 


Blossom Street/William Cardinal O’Connell Way 
William Cardinal O’Connell Way/Staniford Street 
Staniford Street/Cambridge Street 

Cambridge Street/Blossom Street 


oo 8 8 


The data collected from the counts revealed that the peak one-hour flows generally 
occur between 8:00 to 9:00 AM and 4:30 to 5:30 PM for the study area. Appendix A-1 
contains copies of the actual field data. Due to nightly street cleaning operations, 
automatic traffic recorder counts were not obtainable. 

In order to provide a reasonable data base to evaluate the operations of an 
intersection, a design hour volume is usually determined. The design hour volume is 
derived from data by the Massachusetts Department of Public Works (MDPW), which 
maintains a network of permanent traffic volume recording stations throughout the 
Commonwealth. According to data at the nearest MDPW traffic recording station, 
located on Route I-93 north of Southampton Street (Station #81), the month of August 
has the highest average volumes. These volumes are approximately 3% greater than the 
month of May, while the difference between June and August traffic volumes is negligible 
(see Table IV-2.1). Thus, the volumes collected in May for this analysis were adjusted by a 
factor of 1.03 to reflect peak seasonal traffic, while the June volumes remained 
unchanged. The volumes found in Figures IV-2.1 and IV-2.2 reflect these adjustments. 


2.1.3 Existing Traffic Conditions 


The methodology used to evaluate traffic conditions in this report is based on the 
standardized procedures outlined in the 1985 Highway Capacity Manual (HCM) published 
by the Transportation Research Board. According to this document, the ability of a 
roadway to handle a given volume of traffic is largely controlled by its intersections. 
Therefore, the TAP focuses on the analysis of intersection capacities within the study area. 
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TABLE IV-2,1 
MONTHLY TRAFFIC VOLUME VARIATIONS 


Month Volum Peak Factor 
January 157,188 ise) 
February 167,708 1.08 
March 175,502 1.03 
April 176,590 1.03 
May 176,632 1.03 
June 180,906 1.00 
July 177,619 1.02 
August 181,469 1.00 
September 178,220 1.02 
October 178,086 102 
November 172,000 1.06 
December 165,947 1.09 


Source: Massachusetts Department of Public Works, Traffic Recording Station #81 
located at Route I-93 north of Southampton Street. 
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The HCM defines six discrete levels of service (LOS). These levels were developed 
to describe actual traffic operating conditions ranging from free flow (LOS A) to extreme 
congestion (LOS F). The levels of service take into account the relationship between 
traffic volume, intersection geometry and operating speed and conditions. 

The level of service for a signalized intersection is defined in terms of delay, a 
measure of driver discomfort, fuel consumption and lost travel time. Specifically, level of 
service criteria are stated in terms of the average stopped delay per vehicle as shown in 
Table IV-2.2. 

The operational analysis methodology provided by (HCM) considers the full details 
of each of four components at a signalized intersection: demand (service flow rates), 
geometric design (characteristics), signal phasing and timing, and the level of service that 
results from these components. This operational methodology has been incorporated by 
the Central Transportation Planning Staff (CTPS) in their computer software program, 
"Capacity of Intersections” (CINCH - April, 1988), and is used in this analysis. 

The unsignalized intersections within the study area were analyzed utilizing 
methodology also contained in the HCM. The capacity analysis of an unsignalized 
intersection differs from that of a signalized one, since conflicting traffic streams do not 
have the benefit of traffic signal devices to coordinate and facilitate movement. The 
methodology uses traffic survey data in determining the capacity of a minor street 
approach at an intersection where the minor street traffic flow is controlled by use of a 
STOP or YIELD sign. These movements include vehicles turning right from a minor 
street onto a major Street, turning left from a minor street onto a major street and turning 
left from a major street onto a minor Street. 

The difference between the capacity and the actual or projected traffic WOME is 
defined as the reserve capacity. Table IV-2.3 demonstrates the relationship between 
reserve capacity and levels of service. 

The analyses of the two signalized intersections indicate that the Blossom 
Street/Cambridge Street intersection currently operates under LOS B during the morning 
peak hour and LOS D during the afternoon peak hour. The Cambridge Street intersection 
with Staniford and Temple Streets operates at LOS B during the morning peak hour and 
declines to LOS E in the afternoon peak hour. 

Movements to and from the unsignalized William Cardinal O’Connell Way/Blossom 
Street intersection currently operate under LOS A conditions during the morning peak 
hour. During the afternoon peak hour, vehicles turning onto Blossom Street from William 
Cardinal O’Connell Way face LOS C conditions, while the left-turn from Blossom Street 
onto William Cardinal O’Connell Way operates at LOS A. 
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TABLE IV-2,2 
LEVEL OF SERVICE CRITERIA - SIGNALIZED INTERSECTIONS 


Stopped Delay 
Level of Service Per Vehicl con 


Up to 5.0 
5.1 to 15.0 
15.1 to 25.0 
25.1 to 40.0 
40.1 to 60.0 
Over 60.0 


mo (ee 
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TABLE IV-2 
LEVEL OF SERVICE CRITERIA - UNSIGNALIZED INTERSECTIONS 


Reserve Capacity LOS E. Dela 

400 or more A Little or no delays 

300 to 399 B Short traffic delays 

200 to 299 C Average traffic delays 

100 to 199 D Long traffic delays 

0 to 99 E Very long traffic delays 

Less than 0 IE Extreme delays - queuing may cause 
congestion 
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The most significant delays at the unsignalized intersections occur to motorists 
exiting from William Cardinal O’Connel] Way onto Staniford Street. This movement 
operates at a LOS E during the morning peak hour, and a LOS F during the afternoon 
peak hour. These levels of service are primarily the result of moderate traffic volumes on 
Staniford Street. However, left-turns from Staniford Street in either direction function at 
LOS A during both the morning and afternoon peak hours. 

Table IV-2.4 displays the results of the analyses in terms of average vehicle delays, 
reserve capacities, and levels of service. Appendix B-2 provides the results of the capacity 
analyses. 

When analyzing traffic conditions in urban areas such as Boston, the relationship of 
various factors to actual traffic conditions must be taken into consideration. Factors which 
can affect levels of service include double-parked vehicles, illegal pedestrian crossings and 
access/egress to loading zones. While the intersection methodologies can account for 
legal parking and pedestrian activities at intersections, the above indeterminate factors 
will have an impact on operations. 

The capacity analyses conducted for the two signalized intersections did not take 
into consideration the additional lane(s) made available during the peak periods when 
parking is prohibited on Cambridge Street. The actual operations of the two intersections 
may be better than noted here. However, as a “worst-case” scenario, the intersections 
operate as shown in Table IV-2.4. Enforcement of the existing regulations can negate the 
effects of these factors, as discussed hereinafter, and results in dramatically improved 
conditions. 


2.1.4 Accidents 


Accident records were obtained from the Massachusetts Registry of Motor Vehicles 
(MRMV) for the three latest years of availability (1988 through 1990). During this 
three-year period, a total of 35 collisions were reported at the study area intersections, 
involving 71 vehicles, including six taxi-cabs. Eighty-six percent (86%) of the accidents 
occurred at the Cambridge Street intersections with Blossom Street (12) and Staniford 
Street (18). The remaining five collisions took place at the Blossom Street/William 
Cardinal O’Connell Way intersection. No accidents were reported at the Staniford 
Street/William Cardinal O’Connell Way intersection. Less than half of the collisions 
resulted in personal injuries, as only thirteen people reported any type of injury. 
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TABLE IV-2.4 
EXISTING OPERATIN NDITION 


UNSIGNALIZED INTERSECTIONS 


Blossom Street/ William Cardinal 

O’Connell Way 

- Left turns from Blossom Street SB 

- - All moves from William Cardinal 
O’Connell Way 

Staniford Street /William Cardinal 

O’Connell Way 

- Left turns from Staniford Street NB 

- Left turns from Staniford Street SB 


- All moves from William Cardinal 
O’Connell Way 


SIGNALIZED INTERSECTIONS 


Cambridge Street/Blossom Street 


Cambridge Street/Staniford Street 
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AM_ PEAK HOUR 


RC LOS 

804 A 

576 A 

518 A 

634 A 

25 E 
DELAY LOS 

6.0 B 

13.0 B 

Vez 11 


PM_ PEAK H 
RC LOS 
664 A 
254 Cc 
497 A 
564 A 
-117 F 

DELAY LOS 
335 D 
B52 E 


Rear-end (10) and angle (15) type collisions were the most common types of 
accident, and are the most frequent types found at signalized intersections. Since most of 
the roadways are divided by some sort of median treatment, head-on collisions are 
virtually non-existent. 

Eighty percent of the accidents, or 28 of the total, occurred under clear and dry 
conditions with only four accidents taking place under adverse weather conditions (rain, 
snow, etc.). Three of the accidents occurred during the morning peak two-hour period, 
with six accidents taking place between 4:00 PM and 6:00 PM. 

Table IV-2.5 summarizes these accidents in further detail. It should be noted that 
mid-block accidents were not included in the analysis since their location is impossible to 
ascertain from the MRMV records. 


Dee Parking 


The Shriners have been negotiating for the construction of 100 parking spaces to be 
located within an enclosed 214 level, below-grade garage. This would be a reduction of 33 
spaces from the number proposed in the DEIR/DPIR. The present lack of adequate 
parking spaces, particularly for out-patients and visitors, has created the immediate need 
for adequate and visible spaces within the area. Presently, out-patients and visitors park at 
metered spaces within the immediate area or at commercial garages. Parking is a 
significant expense to the out-patients and visitors particularly because of the frequency of 
the trips. 

As part of the analysis, an exhaustive survey of the travel characteristics of 
employees, staff, patients, visitors, and auditorium users has been conducted. Results, 
which are presented in the following sections, will show the need for parking, particularly 
for out-patients and patient visitors who presently drive to the site and park at various 
locations within the study area. 


2.2.1 Existing Parking Supply 


Currently, 127 reserved parking spaces are available for employees, volunteers, and 
Board members of the Shriners Burns Institute. Only three of these spaces are located on 
site, at the rear of the Institute, leaving 124 off-site spaces in two private garages. There 
are 114 spaces located at the adjacent Hawthorne Place Garage, 104 of which the 
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TABLE IV-2., 
TRAFFIC ACCIDENT SUMMARY AT 
STUDY _AREA_ INTERSECTIONS, 1988 - 1990 


Total 35 Day 
Sunday 

Injuries 13 Monday 
Tuesday 

Vehicles Wl Wednesday 
Thursday 
Friday 
Saturday 

Type 

Rear-end 10 

Angle 15 

Other 10 

Weather Time 

Clear 28 Mid. - 7 AM 

Rain 4 7 AM -9 AM 

Other 3 9 AM-4PM 
4PM -6PM 
6 PM - Midnight 

Year 

1988 - 13 

1989- 8 

1990 - 14 
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Institute owns, and 10 of which are under lease agreement. The remaining spaces are 
leased at the Charles River Garage on Lomasney Way. There is no parking available for 
outpatients or visitors. 

In order to determine the utilization of existing commercia] parking facilities in the 
study area, the BTD conducted a Parking Utilization survey in the Spring of 1991. The 
unpublished survey, which was based on one-time visits to 11 parking facilities located in 
the area bordered by Cambridge Street, Staniford Street, Lomasney Way and Storrow 
Drive, gathered information on the availability of off-street parking which the area, 
particularly during the critical noon-time hour when the demand for outpatient parking at 
the Shriners Burns Institute begins to peak. 

Although the survey has not been released, BTD (see Appendix B-3 for 
correspondence) indicated that the facilities had a peak occupancy rate of 86%. This is 
nearing the effective capacity of the facilities. However, in analyzing this data, the 
following facts must be taken into consideration. 


oO The data is the result of a one-day only survey. While the survey provides a 
“snapshot" of parking supply on the date surveyed, it does not account for 
variables such as peak shopping days at the two Charles Plaza facilities, 
hospital outpatient appointment patterns at the MGH facilities, or special 
events. 


0) According to the DPIR, six of the facilities in close proximity to the 
Shriners-Ten Emerson, the Charles River Lot and Garage (1 Emerson Place), 
Parkman Street, Fruit Street and Longfellow Place - have occupancy rates of 
greater than 90% and are essentially at their effective capacities. 


0) MGH’s Ambulatory Care lot on North Anderson is dependent upon MGH’s 
patient load since it serves as an overflow lot for the two MGH garages. 


0) Parking at Charles River Plaza is dependent upon the shopping center’s 
demand and can not be considered a reliable source of long-term parking for 
the Institute. 


9) The effective capacity available at each facility should also be considered. 
The total supply of handicapped spaces and double-parked vehicles will 


impact available capacity. 
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In addition to the existence of the commercial off-street spaces, 71 metered parking 
spaces are located along Blossom Street between Cambridge Street and Storrow Drive, as 
well as four handicapped spaces between the Blackstone Apartments and the Burns 
Institute. In order to determine the capacity and utilization of these spaces, a field survey 
was conducted on October 2, 1991 between the hours of 11:00 AM and 2:40 PM. The 
survey sheets are included in Appendix B-3. The time period was selected to coincide with 
the Outpatient Clinic’s hours of operation. It should be noted that the two meters located 
at the intersection of Cambridge Street were closed for storage of construction equipment 
all day while four meters in front of MGH were not available until 1:00 PM due to work 
being performed by Boston Thermal Energy Corporation. The spaces were observed 
every twenty minutes, or three times per hour. 

' According to the survey, there were no meters or handicapped spaces available 
during any of the field observations. An average of eight spaces turned over every 20 
minutes. In addition, 21 meters, were occupied by the same vehicle throughout the survey 
period. The average duration at a meter was 1.8 hours. All four handicapped spaces were 
occupied by the same vehicle during each observation. 


2.2.2 Existing Parking Demand 


Parking demand for the Shriners Burns Institute is generated by employees, 
volunteers, members of the Board of Governors, users of the Auditorium and patients. Of 
the existing 124 off-site spaces owned or leased by the Shriners Burns Institute, only staff, 
volunteers and 16 (out of 21) Board members are allowed to park in the off-site spaces. 
No parking spaces are provided for volunteers. 

In order to ascertain existing parking demand, and the ability of the supply to meet 
the demand, an extensive survey was conducted of the users. The results of the surveys, 
and an analysis of existing supply, are described in the following sections. 


2.2.2.1. Employee Parking Demand 


Currently, the Institute employs 210 medical, administrative, housekeeping and 
maintenance staff. There are 120 first shift employees. In addition to regular employees, 
approximately 60 researchers are assigned to the Institute. While not directly employed by 
the Shriners Burns Institute, they are equivalent to full time employees for the purpose of 
the parking analysis and work between 7:00 AM and 5:00 PM. Utilizing the daily auto use 
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of 52.6%, together with the calculated auto occupancy rate of 1.2 passengers per car (see 
Section IV-3.1.3), a daily demand for 79 parking spaces has been calculated. In addition, a 
shift change factor of 20 employees has been calculated to account for those third shift 
employees departing late, second shift employees arriving early, and/or nurses working 
double shifts. Because of the double shift and third shift factors, all of these shift change 
cars are assumed to have single occupants. The shift change generates a demand for 11 
spaces. 


2.2.2.2 Volunteer Parking Demand 


The volunteers are usually Shriners who donate three to eight hours per day, once or 
twice a week to the Institute. The volunteers receive no benefits except for parking. On 
average, approximately ten volunteers are working between 9:00 AM and 5:00 PM. 
According to the results of a transportation survey, 86.5% or nine of the volunteers arrive 
by auto. 


2.2.2.3 Board of Governors’ Parking Demand 


The Institute is directed by a Board of Governors that consists of 21 regular, 11 
emeritus, 1 associate and 15 honorary members. All members are eligible to attend the 
monthly Board meetings, and all regular Board members serve on standing committees 
that meet regularly. Thus, a conservative analysis is to assume that 40% of the total 
members can be found at the Institute on a regular basis. It should be noted, however, 
that the Board membership includes representatives of all 15 Shrine Temples in the 
Northeast, not just residents of Greater Boston. Therefore, it is difficult to expect a large 
percentage of Board members to rely upon public transportation. 


2.2.2.4 Qutpatient Parking Demand 


Shriners Burns Institute presently has the capacity to examine 30 outpatients per day 
during Outpatient Clinic. The Clinics are held at least three times per week between the 
hours of 1:00 PM and 3:00 PM. The hospital also provides thirty beds for inpatients. 

Currently, the Institute has an active list of 4,142 outpatients. The list continues to 
grow since burn victims require follow up surgery and treatment throughout their growth 
years and beyond. Therefore, many patients will be coming to the Institute two to three 
times a year. The Hospital’s service area includes the entire Eastern United States, with 
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58% of the patients being Massachusetts residents. The Institute, however, has patients 
from other portions of the U.S., as well as Puerto Rico, the Virgin Islands, Canada, 
Central America, South America and Europe. In addition, the nature of the burn injury 
means that each acute care patient will become an outpatient for as many years as the 
healing process requires. The Institute is unable to accommodate the parking demand 
that the patients generate. 

In order to determine the parking characteristics of outpatients and visitors, a 
transportation and parking survey was conducted in August and September 1991. In the 
survey, the parents or guardians of 222 outpatients and 38 surgical patients responded to a 
series of questions regarding their individual mode of travel. Table IV-2.6 summarizes the 
modal splits observed from the surveys. The survey summary sheet is included in 
Appendix B-4. 

An analysis of the data confirms an assumption long held by the Shriners that the 
majority of all patient related trips are made by private automobile. 

Since the physical impacts of severe burn injuries often serve as psychological and 
physical impediments to public transit use, MBTA use is lower than might be expected at 
the Massachusetts General Hospital or other urban hospitals. The patients arriving by taxi 
are often patients who have travelled to Boston by air, while the bus category represents 
intercity service such as Greyhound. 

Once the mode of travel was determined, the survey identified the parking practices 
of those who drove. This is critical due to the lack of on-site or hospital owned parking for 
patients. Table IV-2.7 shows that although a significant number of people are utilizing the 
MGH garages, the most popular parking choice is an on-street meter. Following is a list of 
three reasons for the heavy use of on-street parking. 


0) Cost - A review of the surveys indicate that the majority of outpatient visits 
are over within one hour. Immediate family members visiting critically 
burned children who are inpatients will likely be at the Institute for a 
prolonged period of time, perhaps, even, remaining overnight. Therefore, 
parking in a commercial garage is a significant cost penalty for the patient’s 
family. 


) Proximity to Shriners Burns Institute - Because of the injuries involved, many 
of the patients are not able to walk great distances to the Hospital. While 


they can be dropped off at the entrance, the parent/guardian may not want to 
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TABLE IV-2.6 


PATIENT PARKING NEEDS - MODAL SPLIT (%) 
HRINERS BURNS IN 


Category of Patient 
Travel Mode Outpatient Inpatien 
Car 67.6 63.2 
MBTA 14.4 10.5 
Bus 5.4 Pag! 
Taxi 3.1 10.5 
Shriner Van 3.6 52 
Other ee) 7.9 
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TABLE IV-2,7 


TIENT PARKIN 
SHRINERS BURNS INSTITUTE 


Category of Patient 
Travel Mode Outpatient Inpatient 
Meter 40.7 66.6 
Hawthorne Place Garage 9.3 4.2 
MGH Garage 25.3 4.2 
Other Garage 24.7 25.0 
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leave the child alone for a prolonged period. Therefore, many drivers will 
prefer to search for a vacant meter within immediate proximity to the 
Institute rather than have to walk more than two blocks from a garage. 


) Availability of Supply - As noted before, the actual off-street parking capacity 
within the study area may be less than theoretical capacity. 


Whatever the individual reason for the decision to park on-street, nearly half of all 
private cars driving outpatients to the Clinic are searching for on-street parking rather 
than using an off-street facility. Because of the low turnover in meters along Blossom 
Street, the need for drivers to search for parking results in a corresponding increase in 
vehicle miles travelled and congestion. 


2.2.2.5 Auditorium Parking Demand 


One of the primary functions of the Shriners Burns Institute is to provide training for 
medical personnel (doctors, nurses, EMTs, firefighters) on the latest techniques in treating 
pediatric burn emergencies. This requires conducting seminars and training sessions in 
the 196-seat auditorium on a regular basis. In addition, the auditorium is also used by the 
Massachusetts General Hospital for various conferences and seminars. In 1990, the 
auditorium was used on 135 days, or 54% of a typical 250-day work calendar. 

The DEIR/DPIR estimated that 50 parking spaces would be required to meet 
demand. Both the Secretary and BTD questioned the assumption that 25% of all 
auditorium users would require a parking space. Therefore, a survey of auditorium users 
has recently been conducted. According to the results of the survey (Appendix B-5), 64% 
of attendees drive into Boston by automobile, 13% take transit, 18% walk from MGH or 
other local institutions. The remaining 5% arrived by private bus. This high auto usage 
reflects the large number of non-local medical officials (i.e, EMTs, firefighters, etc.) who 
attend educational seminars from throughout New England. Thirty-three percent (33%) 
of drivers park at an MGH garage, and 27% at on-street meters. At full capacity the 
auditorium has the potential to generate a demand for 125 spaces. 

Table IV-2.8 summarizes the revised existing parking demand for the Institute. As 
noted previously, the available supply controlled by the Institute totals 127 spaces. 
However, existing demand is 281 spaces which leaves a shortage of 154 parking spaces. 
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TABLE IV-2 
EXISTING PARKING DEMAND 


Gross 

Category Deman % Auto Use Required Spaces 
First Shift Employees()) 180 52.6% 79 
Shift Change Factor 20 52.6% ib, 
Volunteers 10 86.5% 9 
Outpatient 30 67.6% 20 
Board (2) 48 40.0% 19 
Family Visitors (30 Beds) 30 63.2% 19 
Auditorium (196 Seats) 196 64.0% SIS) 

TOTAL 514 281 


(1) 120 employees and 60 researchers are assigned to the day shift. Auto occupancy is 
1.2 passengers/car. 


(2) 21 Regular Board Members, 11 Emeritus Members, 1 Associate, 15 Honorary 
Members. 
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2.3 Public Transportation 


The Shriners Burns Institute is accessible by public transportation, including rapid 
transit, commuter rail and bus service. 

The nearest rapid transit station to the hospital is the MBTA’s Charles/MGH Red 
Line station located at Charles Circle, approximately four blocks from the hospital. The 
Red Line provides direct access to the inner northwest as well as the southeast suburbs 
and connections to the Green Line at Park Street. In addition, the Red Line provides 
direct access to the Porter Square commuter rail station which serves the northwest 
suburbs. There is no local bus service provided by the MBTA along Cambridge Street. 

Additional rapid transit and commuter rail service is provided to the study area at 
North Station, where both the Orange and Green Lines have stops. Commuter rail service 
to the north and northwest is also available at North Station. Commuter rail service to the 
southwest and western suburbs is available at South Station which is accessible via the Red 
Line. 
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3.0 PROBABLE PROJECT IMPA 


3.1 Traffic Impac 


To accurately assess the impact of the project on the surrounding transportation 
system, the base or "No-Build” volumes must be developed for the future study year. In 
addition, the estimation of vehicular trips to be generated by the expansion of Shriners 
Burns Institute must be determined. 

The garage entrance/exit from the proposed facility will be from Blossom Street. 
This represents a change from the PNF and ENF, which identified William Cardinal 
O’Connell Way as the access and egress point. The change to Blossom Street will reduce 
the impacts of the project on William Cardinal O’Connell Way. A break in the median 
along Blossom Street will be pursued so that vehicles entering and exiting the site will not 
be required to make U-turns. The median break should not have any detrimental effects 
on traffic flow, as discussed hereinafter. 

All loading and delivery activities will be conducted at the rear of the new building, 
in approximately the same location where these activities presently occur. The number of 
loading docks will increase from one to three and they will be of a more generous size to 
allow for improved loading and unloading. Delivery trucks will drive to the loading area 
off of William Cardinal O’Connell Way by either Blossom Street or Staniford Street. The 
frequency of deliveries to the hospital will be similar to the number presently being 
conducted to the facility. 


3.1.1 No-Build 


In accordance with the Scoping Determination issued for this project, only two 
alternatives have been analyzed for traffic impacts: the "No-Build” and "Build" alternatives 
for the design year. The year 1994 was originally selected as the design year for the DPIR 
to reflect the fact that Phase I of construction, the medical levels above the truss, include 
all outpatient services, the major generator of new trips. 

The No-Build alternative assumes that any presently active developments within the 
study area are completed and occupied, with the exception of the Shriners Burns Institute 
addition. Traffic generated by these projects, as well as an annual background traffic 
growth of 1.0%, is added to the existing traffic volumes to develop the No-Build condition. 
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According to the BRA, the Massachusetts General Hospital’s Tower II is the only 
additional project within the study area which has either submitted a proposal or received 
approval. According to the DEIR prepared for that project (EOEA #5825, HMM 
Associates, Inc., November, 1985), the 12-story research building is expected to generate 
approximately 80 person trips during each peak hour. Of these trips, 40%, or 32, will be by 
automobile. 

The vehicular trips generated by the MGH project were distributed throughout the 
study area roadway network based on the distribution pattern contained in the DEIR. 
Traffic volumes for the No-Build alternative are shown in Figures IV-3.1 and IV-3.2. 


3.1.2 Build 


This scenario assumes that the new vehicle trips generated by the Shriners Burns 
Institute expansion project are added to the No-Build traffic network. The number of new 
trips on the roadway network during the peak hours will depend on a number of factors, 
including the anticipated increase of employees and patients, their mode of travel, and 
their arrival and departure times to and from the facility. 

The proposed Shriners Burns Institute will replace the existing facility built in the 
late 1960’s. The overall project consists of approximately 200,000 sf of medical floor space 
to replace the existing 80,000 sf Shriners Burns Institute. In addition, a 100-car 
below-grade parking garage is being negotiated, primarily for the use of outpatients and 
visitors during the daytime hours. There will be no increase in the number of inpatient 
beds. 

According to hospital officials, the expansion will result in a moderate increase of 12 
medical and administrative staff and 50 research staff. In addition, hospital officials 
estimate that the outpatient clinic, which has a current daily capacity of 30 patients, will 
increase to 75 outpatients/day. Therefore, the net increase in trips to be generated by the 
proposed expansion will be due only to the increase in hospital employees, researchers, 
and outpatients to the clinic. Since the number of inpatient beds will remain the same, no 
increase is expected in the number of visitors to the hospital. The number of volunteers 
also is not expected to increase over existing levels. 
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3.1.3 Site Traffic Generation 


Vehicle trips to and from a site can be estimated by several means. One option is to 
use data published by the Institute of Transportation Engineers (ITE) in their manual 
"Trip Generation" (Sth Edition, 1991). This publication contains trip generation rates for 
a wide variety of land use types, including hospitals. These vehicle trip rates are obtained 
from nationwide studies and are normally suitable for design purposes (see Appendix B-5). 

A second option is to develop site-specific trip generation data. This method can be 
particularly accurate when applied to an existing facility undergoing expansion, such as 
with the Shriners Burns Institute. In this manner, trip generation rates can be developed 
which account for site-specific characteristics, such as public transportation use and 
existing demand management measures. 

Each of these two methods have their advantages and disadvantages. However, the 
ITE rates for hospitals are traditionally collected from large general purpose facilities in 
suburban areas and are representative of a national average. In addition, the ITE manual 
provides separate categories for hospitals and clinics, but not for a combination of both, 
such as the Shriners Burns Institute. If the ITE data is used as it pertains to the amount of 
floor area to be constructed, the resultant increase in vehicular trips would be far greater 
than could be expected from an additional 62 employees and researchers and 45 
outpatients per day. 

In order to address this issue, the Boston Transportation Department (BTD) called 
for the collection of actual employee trip data from the hospital. Normally, for an existing 
facility, traffic counts would be conducted in order to determine the number of trips 
presently being made to and from the site. The resulting data then would be extrapolated 
to determine the volume of new trips. However, in this case, an intensive survey was 
performed in order to determine the modal split by employees, inpatient visitors and 
outpatients. Results of the survey indicate that of the current employees, 41% arrive at 
the site during the morning peak hour. During the afternoon peak hour, approximately 
29% of the total employees leave the hospital (see Appendix B-5). Extrapolation of the 
data to the anticipated increase of 62 employees and researchers results in the estimated 
number of net person trips shown on Table IV-3.1. The table also provides a comparison 
to trips anticipated using ITE data, based on employees. 
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TABLE IV-3.1 


EMPLOYEE VOLUMES 


HRINERS BURNS IN 
AM PEAK HOUR PM PEAK HOUR DAILY 
Enter Exit Enter Exit Enter Exit 
ITE* 16 6 6 15 155 155 
Site Specific* * 25 1 i 18 62 62 


Institute of sac 
Edition, 1991). 
employees. 


** Person-trips based on antic 


the monne peak hour and 
presents vehi 
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Nee increase of 62 em 
9% exiting during the a 


cle-trip increases. 
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ortation Engineers (ITE) rates for hospitals. (Trip Generation, Sth 
olumes represent vehicular trips based on anticipated increase of 62 


loyees with 41% arriving during 
ernoon peak hour. Table I1V-3.4 


To properly quantify the actual vehicular traffic volumes, the average vehicle 
occupancy rate, as well as transit and pedestrian trips, must be accounted for. According 
to the results of the on-site survey, an average vehicle occupancy rate of 1.2 
passengers/auto work trip can be expected from the employees and researchers. In 
addition, a modal split was determined by the on-site survey and as shown on Table 
IV-3.2. Application of these factors result in the net vehicular trip generation for 
employees as shown on Table IV-3.5. 

In addition to employee trips, the proposed expansion will increase the number of 
trips generated by the outpatient clinic. Presently, the clinic is conducted three times per 
week, with approximately 30 patients attending each clinic. Upon completion of the 
proposed project, the patient load will increase to 75 patients per day. 

A transportation and parking survey of outpatients and visitors also has been 
conducted by Shriners Burns Institute to determine the number of trips currently being 
made by automobile. The results, as previously provided in Table IV-2.6 and as shown on 
Table IV-3.3, indicate that the majority of all patient-related trips are made by private 
automobile. 

Based on the modal share given in Table IV-3.3, and the anticipated outpatient 
increase of 45 patients per day, an additional 60 trips will be generated per day (Table 
IV-3.4). Clinic related trips will not occur during the peak morning commuting hour since 
the clinic does not open until well after 9:00 AM. Although the Clinic traditionally closes 
by 3:00 PM, it is assumed in Table IV-3.5 that 10 clinic-generated vehicle trips will exit the 
garage during the afternoon peak hour. This provides a conservative or “worst case" 
scenario. 

While the garage is designed to meet the needs of patients and not employees, the 
requirement of preparing a conservative analysis requires that a reasonable portion of 
total trips to the hospital be assigned to the garage during the two peak hours. This is 
partially true for evening and night-shift employees who will park in the garage for security 
reasons. Utilizing the results of the employee surveys, as well as information provided by 
the Hospital Administrator, it was assumed that all new employee trips during the peak 
hours will utilize the new garage. Visitors, volunteers and Board Members’ trips to the 
new facility are currently made during the off-peak hours. No increase in peak hour trips 
is expected from these non-employee, non-patient categories. 
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TABLE IV-3,2 
EMPLOYEE MODAL SHARE 


HRINERS BURNS IN E 
MODE AM PEAK HOUR PM PEAK HOUR DAILY 
Auto 48.8% 53.30 52.6% 
Transit 45.0% 45.0% 40.2% 
Walk 5.0% 1.7% 5/70 
Bicycle 1.3% 0.0% 0.5% 
Other —9.0% 0.0% _1.0% 
TOTAL 100.0% 100.0% 100.0% 
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TABLE IV- 
PATIENT MODAL SHARE 


HRINERS BURNS IN TE 

INPATIENT 
MODE OUTPATIENT VISITORS 
Auto 67.6% 63.2% 
Transit 19.8% 13.2% 
Taxi 3.1% 10.5% 
Shriners’ Van 3.6% 5.2% 
Other 5.9% 1.9% 
TOTAL 100.0% 100.0% 
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AM PEAK HOUR 
Employees Outpatients* 


Auto We 
Transit 11 
Walk 1 
Bicycle 1 
Shriners’ 

Van 0 
Other _0 
TOTAL 26 


ERSON-TRIP_IN 


eS =| & & 


TABLE [V-3.4 
REASE BY MODE 


SHRINERS BURNS _INSTITUTE 


PM_ PEAK HOUR 
Employees Outpatients 


10 
8 


lo 


y 


10 
2 


ho 


1 


DAILY 
Employees Qutpatients 


64 
48 


* Outpatients and parent/guardian considered as one person-trip. 
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60 
18 


90 


TABLE IV-3, 


NET INCREASE IN VEHICLE TRIPS 
HRINERS BURNS IN 


AM_ PEAK PM_ PEAK DAILY 

CATEGORY Enter Exit Enter Exit Enter Exit 
Employees* 10 1 1 8 Pay) 2) 
tipatients ‘ata 0 0 0 10 30 30 
Visitors 

Board 0 0 0 0 0 0 
Volunteers 0 0 0 0 0 0 
Auditorium 0) 0 0 0 0 0 
TOTAL 10 j 1 18 57 57 


Assumes vehicle occupancy of 1.2 passengers/vehicle. 
** Outpatients and parent/guardian considered as one person-trip. 
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3.1.4 Trip Distribution and Assignment 


The distribution of trips to and from a development is generally a function of 
location of various land use types as well as area street network orientation. Regional 
distribution used in this study is based on the distribution contained in the DEIR/DPIR 
prepared for Massachusetts General Hospital’s proposed Towers 1 and 2. 

Based upon the above distribution and trip assignments, trips to the new garage were 
determined. Figure IV-3.3 provides the morning and afternoon increases in traffic 
volumes due to the new facility. Figure IV-3.4 provides the daily increases in traffic 
volumes. 

Because of recent scheduling changes, the project is not expected to be completed 
until 1995. However, a review of anticipated peak hour No-Build and Build volumes show 
that a one percent increase in traffic would have negligible impacts on volumes. As an 
example, volumes at Blossom Street’s intersection with William Cardinal O’Connell Way 
would increase by 5 vehicles in the morning peak hour and by 9 in the afternoon. Since 
the Build condition traffic operations were not identified as an issue by the BRA, the 1994 
volumes have continued to be used as shown in Figures IV-3.1, IV-3.2, IV-3.5 and IV-3.6. 

As shown in Table IV-3.6, the addition of project-generated traffic will not 
noticeably affect operations at any of the study intersections during either the morning or 
afternoon peak hours. Levels of service will remain the same for the No-Build and Build 
conditions given the small increases in peak hour traffic. In addition, the changes in 
reserve capacity and delay for each of the intersections is minor and will not be noticeable. 

At the William Cardinal O’Connell Way intersections with Blossom Street and 
Staniford Street, all movements onto William Cardinal O’Connell Way will operate at 
LOS A during the peak hours. Motorists turning from William Cardinal O’Connell Way 
onto Staniford Street will experience lengthy delays during both peak hours, however, this 
condition occurs regardless of the Shriners expansion. 

Only slight increases in delay will occur at the Blossom Street intersection with 
Cambridge Street during the two peak hours. The increase will be less than 1/2 second 
and is not noticeable as the intersection will continue to operate at LOS D. The same is 
true at the Cambridge Street/Staniford Street intersection which will operate at LOS F 
during the afternoon peak hour. The increase also will be less than one-half second and 
will not be noticeable. 
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Intersection 


TABLE IV- 
FUTURE 1994 OPERATING CONDITIONS 
HRINERS BURNS _IN 


AM PEAK HOUR 


No-Build 


Build 


RC LOS RG LOS 


Blossom Street/ William 
Cardinal O’Connell Way 


- Left turns from 
- Blossom St. SB 


- All moves from 
William Cardinal 
O’Connell Way 


795 


562 


Staniford Street/William 
Cardinal O’Connell Way 


- Left turns from 
Staniford St. NB 


- Left turns from 
Staniford St. SB 


- All moves from 


William Cardinal 
O’Connell Way 


Garage Entrance/ 


Exit on Blossom Street 


- Exit from Garage 


Signalized 
Intersection 


Cambridge Street/ 
Blossom Street 


Cambridge Street/ 
Staniford Street 
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795 A 
541 A 
500 A 
623 A 
8 E 
1015 A 
Delay LOS 
6.2 B 
14.3 B 
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PM PEAK HOUR 


No-Build 
RC LOS 
553 A 
147 D 
483 A 
552 A 

a3 F 
Delay LOS 
334 D 
653 -F 


Build 
RiGee LOS 
546 A 
136 D 
482 A 
S52 A 

-138 F 
891 A 
Delay LOS 
39.8 D 
65.6 F 


As previously noted, the analysis of both of these intersections assumes only two 
lanes of travel are available on Cambridge Street, in addition to limited lengths for 
right-turns onto Staniford and Blossom Streets. Existing regulations prohibit any form of 
parking on both sides during the critical afternoon peak period, however, numerous 
violations were noted at the time of this study, and the intersections were modeled 
assuming only two lanes are available in each direction. Enforcement of the existing 
regulations will result in greatly improved operations at both of these locations. Analyses 
reveal that the Staniford Street intersection could operate at a LOS C, while the Blossom 
Street intersection could function at a LOS B with 14 seconds of delay. 

Analysis of the garage entrance and exit onto Blossom Street reveals that a LOS A 
will be provided during both peak hours, with and without a median break. Providing a 
break will eliminate the need for U-turn movements on Blossom Street. In addition, 
vehicles turning into and out of the garage will have little or no affect on through vehicles 
on Blossom Street. 


Sh? Parking Impacts 


Upon completion of the proposed project, the number of employees and researchers 
will increase by 62. All of the new employees have been assigned to the day shift for the 
purposes of this analysis. The proposed project will also increase the number of seats in 
the auditorium from 196 to 200. Neither of these increases will have significant impacts on 
parking demand. The most significant change in parking demand will occur as a result of 
outpatient services, where the expansion of the facilities will allow an additional .45 
patients to be treated on a daily basis. Table IV-3.7 was developed based on the 
assumptions contained in the analysis of existing data. The percentages of auto use are as 
shown on Table IV-2.9, Existing Parking Demand. 

As seen from Table IV-3.7, net parking demand under the Build condition is 343 
spaces, a shortage of 213 spaces without construction of additional parking. As currently 
proposed, the addition of a new 100-space on-site garage, which is being negotiated, 
together with maintaining 124 off-site spaces, will result in a total supply of 224 spaces (the 
three on-site spaces that currently exist will become part of the garage total), a shortfall of 
119 spaces. 
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TABLE IV-3,7 
1994 BUILD PARKING DEMAND 
SHRINERS BURNS INSTITUTE 


Category Gross Demand % Auto Use Net Demand 
First Shift Employees(!) 242 52.6% 106 
Shift Change Factor 20 52.6% i 
Volunteers 10 86.5% 9 
Outpatient qe 67.6% 51 
Board of Directors 48 40.0% 19 
Family (1 Bed) 30 63.2% 19 
Auditorium 200 64.0% 128 
TOTAL DEMAND 625 343 


(1) At full build there will be 132 first shift employees and 110 researchers. Auto 
occupancy is 1.2 persons per car. 
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3.3 lic Tr tion Impacts 


Based on the modal splits discussed previously, it may be anticipated that 21 of the 
new employees will use public transportation to and from work on a daily basis, while 9 of 
the outpatients, along with accompanying family members also will use public 
transportation. Most of these new trips will be made during off-peak hours, when the 
public transportation system can readily accommodate these minor increases. 


3.4 Service Traffic Impacts 


Currently, the Institute receives an average of sixteen (16) service deliveries daily. 
The majority of these deliveries (56%) are made by step-vans or smaller vehicles. These 
include food service, linen, courier services, medical supplies and mail. Of the remaining 
deliveries, 31% are by small trucks (such as milk deliveries) and 13% by 45-foot trailers. 

At the present time, these vehicles are required to use the one loading dock located 
off William Cardinal O’Connell Way. Because of the limited access area, the larger 
vehicles tend to disrupt vehicular and pedestrian traffic along both William Cardinal 
O’Connell Way and the pedestrian way behind St. Joseph’s Church. If a truck is already at 
the dock, other trucks are required to wait along William Cardinal O’Connell Way. 

The proposed project will serve to mitigate these problems in a number of ways: 


1) The new loading area will be enclosed and set back to allow trucks to enter 
without blocking vehicular and pedestrian traffic. 


2) The service doors will mitigate noise and fume impacts to Regina Cleri, St. 
Joseph’s Rectory, and William Cardinal O’Connell Way. 


3) Additional loading docks will minimize, if not eliminate, the need for trucks 
queueing along William Cardinal O’Connell Way. This is further reinforced 
by the elimination of the three parking spaces behind the existing building. 


4) The increased storage space in the new facility will allow the Institute to store 


more supplies. This would mean that additional deliveries of supplies for 
increased outpatient services, medical research, and office space would not 
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necessarily be required. In fact, the number of scheduled deliveries could, 
potentially, be reduced due to increment storage capacity. Although 
additional waste will be generated by the new facility, the number of truck 
pick-ups is expected to be the same. 


3.5 Construction Impacts 


3.5.1 Vehicular Tri 


The construction work will require approximately 33 months, with an anticipated 
weekday work shift of 7:00 AM to 3:30 PM, although steel erection, foundation 
preparation, concrete pouring, and masonry work may extend to 5:30 PM on weekdays. 
The number of workers required during the construction period will vary, with an 
estimated average daily work force of approximately 200 workers during the peak of 
construction. Also assuming the daily modal split identified in Table IV-3.2, the maximum 
of 200 workers translates to an estimated 105 vehicle trips arriving between 6:00 and 7:00 
AM and departing between 3:00 and 4:00 PM (except as noted above). As the 
construction workers usually arrive and for the most part will depart before the commuter 
peak hours, the construction traffic is not expected to have a significant impact on the 
peak hour traffic. Parking for construction workers will not be provided by the Institute 
on-site. Rather, the Institute will work with the contractor to encourage all workers to 
utilize public transportation whenever possible, with the goal being a modal split similar to 
the Hospital’s employee split. To accomplish this, efforts will be made to secure parking 
in close proximity to outlying transit stations for parking by construction workers. Other 
measures to discourage the use of automobiles by construction workers are presented in 
the Mitigation section of this report (see Section IV-4.0). 


3.5.2 Construction Vehicle Routings and Volumes 


At the present time, Shriners Burns Institute does not know the geographical 
distribution of truck deliveries. As a result, a comprehensive plan to handle trucking 
activity from any direction cannot be developed until such time as the Construction 
Management Plan is developed with the Boston Transportation Department. However, 
based upon knowledge of the local and regional network, certain general assumptions 
regarding routing and volumes can be developed. In general, trucks from the south and 
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west are expected to exit the Central Artery (Route I-93) at the North Station exit. These 
construction vehicles will proceed immediately to the site via Causeway Street, Staniford 
Street, Cambridge Street and Blossom Street. Usually vehicles arriving from the north 
along either the Tobin Bridge or I-93 would exit onto Storrow Drive and arrive at the site 
via Cambridge and Blossom Streets from Charles Circle. However, because of potential 
impacts from the Central Artery project, these trucks might also be required to either 
enter from Cambridge or the North Station area. Vehicles exiting the site will be directed 
toward Cambridge Street, Staniford Street, and the Route I-93 on-ramps. Construction 
vehicles will not be permitted to use William Cardinal O’Connell Way as a route to and 
from Staniford Street. 

The number of trucks during the construction period will vary. On average, over the 
course of the demolition and construction phase, truck volumes of 10 to 12 arrivals and 10 
to 12 departures per workday are expected. Assuming an even distribution over an 8-hour 
day, this translates to approximately two arrivals and departures per hour. The traffic 
impacts of these trips is expected to be negligible. 
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4.0 MITIGATION AND MONITORING 
4.1 Introduction 


The recommended management and mitigation plan presented in this final section 
of the report consists of travel demand management strategies, traffic operations 
improvements, and other recommendations to support the programmed growth of the 
hospital. None of these actions, however, are prerequisites to acceptance of the Shriner’s 
proposal. In addition, any public improvements should only be adopted after sufficient 
public review to ascertain City and neighborhood feasibility. 


4.2 Traffic Improvements 


4.2.1 Intersection Improvements 


The above analyses indicate that the expansion of the Shriners Burns Institute will 
generate approximately 11 additional vehicle trips during the morning peak hour and 
approximately 19 new vehicle trips during the afternoon peak hour. Intersection capacity 
analyses were conducted under three scenarios: Existing (1991), 1994 No-Build and 1994 
Build. Results showed that levels of service for all intersections under the No-Build 
condition will be maintained under the Build scenario. 

One potential improvement would be changing the existing traffic flow on William 
Cardinal O’Connell Way from a two-way flow to one-way. On the surface, the most 
appropriate mitigation measure for this intersection would appear to be making William 
Cardinal O’Connell Way one-way westbound between Staniford Street and Blossom 
Street. The positive impact of this measure would be the elimination of the existing and 
projected queues along William Cardinal O’Connell Way at Staniford, as well as left turns 
from Blossom Street onto William Cardinal O’Connell Way. The left-turn movement 
from William Cardinal O’Connell Way across two lanes of Staniford Street’s traffic would 
be eliminated as well. Improvements to delay times at both ends of William Cardinal 
O’Connell Way could be expected. 

The increase in peak hour trips a either intersection is minimal. Project-created 
decreases in reserve capacity for vehicles turning onto Staniford Street range from 2 
passenger cars per hour (pcph) in the morning to 5 pcph in the afternoon. 
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In addition, traffic currently entering William Cardinal O’Connell Way from 
Blossom Street, 163 during the morning peak hour under the Build condition and 223 in 
the afternoon, would be forced to choose alternative routes. This would mean increased 
through traffic on Blossom Street as well as more trips through Cambridge Street’s 
intersection with Blossom Street and Staniford Street. Eastbound traffic would be 
diverted to the above intersections or to Charles Street Extension, Martha’s Way, and 
Lomasney Way to reach Staniford Street. Finally, pedestrian safety could be compromised 
through increased speed if vehicular conflicts are removed. 


4.2.2 Pedestrian Safety 


As noted in Section III, the study area contains a number of popular pedestrian 
routes. These include the path behind the Regina Cleri and St. Joseph’s, William Cardinal 
O’Connell Way and Blossom Street. For residents of Charles River Park as well as 
Shriners employees using the Hawthorne Place garage, accessing these routes require 
crossing William Cardinal O’Connell Way. To access the MGH, pedestrians must cross 
four travel lanes on Blossom Street. . 

In order to mitigate these pedestrian safety issues, the Shriners have investigated 
potential measures for implementation. One measure suggested by the Trustees of 
Hawthorne Place was installation of a traffic signal at the intersection of William Cardinal 
O’Connell Way and Blossom Street. A preliminary review of the Manual of Uniform 
Traffic Control Devices indicates that none of the required warrants for installation of a 
traffic signal have been met. 

However, even though a pedestrian traffic signal may not be warranted at this time, 
the Shriners will agree to construct new crosswalks along William Cardinal O’Connell Way 
at the access point to the existing pedestrian paths, and across Blossom Street in front of 
the Institute. 


43 Demand Management 
4.3.1 Transit Subsidies for Employees 


Transit subsidies, especially when combined with increased parking prices, can have 
a direct effect on mode choice. Employee transit subsidies are becoming increasingly 
prevalent. Presently, while 45 transit passes are sold at Shriners Burns Institute each 
month, the hospital does not subsidize any portion of the cost. In order to increase use, 
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the hospital will implement a subsidy program. The level of subsidy will be similar to the 
formula being developed by the Massachusetts General Hospital. 


4.3.2 Areawide Ridesharin rdination 


The hospital will promote ridesharing and transit usage through use of the bulletin 
boards. Shriners also will provide brochures and other information to new employees. 
Because of the small number of employees involved, a program limited to Shriners Burns 
Institute might have a negligible impact by itself. Therefore, the most effective strategy 
will be for Shriners to cooperate with the Massachusetts General Hospital’s (MGH) 
Commuter Services Program in developing a joint strategy. Discussions between the two 
institutions have already begun. As a result, the Shriners employees will ultimately be able 
to participate in the larger MGH program. In addition, 5 spaces for use by participants 
will be reserved in the new facility. 


4.3.3 Flexible Work Schedules 


Flexible work schedules can reduce traffic congestion by spreading a given number 
of daily vehicle trips more evenly and reducing peak-hour volumes. By allowing workers 
to adjust their commuting schedules, flexible work hours sometimes may facilitate carpool 
formation. 

The hospital is committed to flexibility in work schedules to meet its own objectives 
as well as those of the transportation system. Alternative work schedules already exist’at 
Shriners Burns Institute. Physicians come and go as needed, and researchers often set 
their own (irregular) hours. Clerical employees work staggered hours as well. 

In addition, the above traffic analysis was based on the assumption that 40.7% of 
employees currently using transit during the peak hours will continue to do so. Therefore, 
the traffic mitigation plan proposed by the proponent also includes continued efforts at 
reducing the use of single occupancy vehicles by employees through the continued 
promotion of public transportation use and the sale of "I" passes on-site. 


4.4 Parking Mitigation 
Currently, 127 reserved parking spaces are available for employees, volunteers, and 
Board members of the Shriners Burns Institute. Only three of the spaces are located on 


site, at the rear of the Institute; 114 spaces are located at the adjacent Hawthorne Place 
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Garage, 104 of which the Institute owns outright; and 10 are leased at the Charles River 
Park garage on Lomasney way. No parking is available for outpatients or visitors. 
However, the analysis of outpatient generated parking demand indicates that 
approximately 2/3 of all outpatient trips are made by automobile. When existing patient 
demand is accounted for, the analysis has demonstrated that the Institute has a parking 
shortfall of 154 spaces. Upon completion of the Replacement Facility, the increase in 
employees, researchers and outpatients will create a demand for 59 additional spaces, 
leaving an overall shortfall of 213 spaces without construction of the proposed garage. 

The main transportation related concern raised by neighborhood residents has been 
to reduce the total number of parking spaces available for use by the Institute. Original 
plans called for construction of a 150-space garage and the maintenance of all 124 off-site 
spaces, resulting in a total supply of 274 spaces. The FEIR proposed to reduce this supply 
to 225 spaces by constructing 133 spaces in the garage and maintaining 92 in the 
Hawthorne Place Garage. 

Since submission of the FEIR, the Shriners Burns Institute has further analyzed the 
assumptions regarding parking supply and demand. This analysis is discussed below. 


6) Employees 


The DEIR/DPIR assumed an auto occupancy rate of 52.6%. This resulted in 
a Build demand of 126 spaces, including a shift change factor of 20 
employees. However, this 52.6% modal share is the daily share achieved at 
the Institute. If first shift employees were assumed to have an auto usage rate 
of 50%, a composite of current AM and PM modal shares, the Institute would 
require only 110 employee spaces. An additional 5 spaces will be reserved for 
use by employees participating in a ridesharing program. While 50% is 
higher than the 45% to 48% share which BTD prefers, it is reflective of the 
travel patterns of medical personnel who often work varied shifts. 


) Board and Volunteers 
The make-up of the Board and volunteers requires availability of parking. 


However, a total supply of 25 spaces will meet demand on a regular basis as 
opposed to the 28 contained in the DEIR/DPIR. 
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6) Auditorium 


A careful review of the auditorium data indicates that despite the 64% auto 
use, the auditorium is not used daily, and when in operation, is not necessarily 
at capacity. Therefore, parking spaces do not have to be reserved for this use 
on a daily basis. However, the fact remains that the Institute’s educational 
forum provide an excellent public benefit for medical personnel throughout 
New England, and that for many users, no viable alternatives to the private 
automobile exists for trips to Boston. 


6) Patients 


As already noted, 70 spaces are necessary to meet the projected patient needs 
in 1994. This assumes that outpatient growth will not exceed 75 patients per 
day. However, the expanded outpatient facilities will make it possible that 
more patients could be scheduled at certain times, particularly if demand 
continues to grow. This demand is fueled, in part, by continued advances in 
medical technology which makes it possible to treat inpatients quicker. 


In order to provide for growth in patient services, as well as meet demand 
generated by outpatient scheduling, it is now proposed that 5 parking spaces 
be designated as overflow spaces available for patient family members and 
visitors. 


Based upon the above assumptions, the Shriners Burns Institute is negotiating 


to maintain a total supply of 224 spaces, with 100 spaces in the on-site garage, 
and 124 spaces off-site. 
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4.5 Construction Management 


Shriners Burns Institute will negotiate and sign a construction management 
agreement with the BTD. The first meeting in this process was held on February 7, 1992. 
While the details of the agreement remain to be finalized, the following elements are 
proposed: 


) Construction will require the closing of the northbound side of Blossom 
Street in front of the Hospital. Northbound traffic will be diverted onto the 
southbound side of the street between the Blackstone Apartments and 
William Cardinal O’Connell Way. A police detail will be assigned to direct 
traffic during construction hours. The construction and detour will require 
the removal of all six parking meters located on the northbound side of the 
street, and 18 spaces along the southbound side of the street in front of 
Massachusetts General Hospital. Monetary reimbursement to the City of 
Boston for lost parking revenues will be paid by Shriners based on the City’s 
formula for estimating revenues. 


oO Secure fencing, staging and bracing will be provided to protect nearby 
pedestrian traffic and sidewalk areas available to pedestrians will always be 
covered. The pedestrian way will cross Blossom Street at William Cardinal 
O’Connell Way and continue along the William Cardinal O’Connell Way 
sidewalk to the end of the property line. 


Oo Police officer contro} will be provided as needed to assure pedestrian safety. 
0 Construction worker parking will not be permitted on the site or adjacent to 
the construction area, with the exception of one or two vehicles. Instead, 


construction workers will be encouraged to utilize the MBTA. 


0) Movement of construction materials and equipment to and from the job site 
will be staggered over the course of the workday. 


(0) Clear designated truck routes for the movement of demolition debris and 
construction materials will be provided. 
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) The contractor will be required to implement a vehicle reduction program to 
attain a modal split similar to that of the hospital employees. Efforts will be 
made to secure parking in close proximity to an MBTA rapid transit station. 


) The contractor will distribute MBTA information and provide car pooling 
information. 
) Each construction worker who agrees to commute to the job site via public 


transportation for a full calendar month will be offered an MBTA pass for 
that month at a discount. 
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V. Environmental Protection Component 


1.0 WIND 


all 


V. ENVIRONMENTAL PROTE N MPONENT 


ALITATIVE ASSESSMENT 


Introduction 


This assessment of pedestrian level winds was performed by Frank H. Durgin, P.E. 


for the proposed Shriners Burns Institute Replacement Facility in Boston. The study 


considered pedestrian level winds for existing conditions and the potential effect of the 


construction of the proposed project on these winds. The assessment is based on: 


oO 


A view of existing conditions with building heights for the buildings identified 
on Figure V-1.1 correlated to a datum at the corner of Blossom Street and 
Wm. Cardinal O’Connell Way; 


A similar view of build conditions; 


A ground floor plan of the proposed Replacement Facility showing pedestrian 
and vehicular entrances; 


Photographs of a model of the proposed Replacement Facility showing 
pedestrian and vehicular entrances; 


Artists drawings of the proposed building’s facades; 

A street map, a contour map, and an aerial map of the surrounding area; 

A site map of Massachusetts General Hospital (MGH) giving building names 
and a site map of the Proposed Replacement Facility and the surrounding 
area; 


Examination of photographs of a model of the Replacement Facility; 


Three site visits during which photographs were taken of the buildings at the 
site and surrounding it; 
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) A site visit when the wind was from the west(w); 


Oo A site visit when the wind was from the WNW; 

) A copy of the scoping determination issued by the Boston Redevelopment 
Authority (BRA); 

re) An evaluation of the urban context of the proposed project; 

Oo A review of wind climate data for Boston; and 

oO The author’s 22 years of experience in dealing with pedestrian level winds. 


Pursuant to the BRA scoping, this evaluation provides a qualitative assessment of 
pedestrian level winds under existing and build conditions. 


iL? ion and Description of the Proj n rrounding Ar 


1.2.1 Description of the Project 


The site of the current and proposed Shriners Burns Institute Replacement Facility 
is at the southeast corner of the intersection of Blossom Street and the Wm. Cardinal 
O’Connell Way (Angelo Chester Square). Next to the Burns Institute, Blossom Street runs 
North-South and Wm. Cardinal O’Connell Way East-West (see Figures V-1.1 and V-1.2). 

The existing building occupies about 18,000 square feet of the 40,000+ square foot 
lot, has four stories and is 61 feet high. The Replacement Facility will occupy about 22,000 
square feet, has nine stories, and will be 137 feet tall. 


1.2.2 The Area Surrounding the Site 


The area surrounding the site is a complicated mixture of open spaces and one story 
garages, and lowrise (2 to S stories), midrise (6 to 15 stories), and highrise (16 to 37 
stories) buildings up to 380 feet tall. The existing building, at 4 stories and 61 feet, is one 
of the lowrise buildings. The Replacement Facility at nine stories and 133 feet, will be one 
of the shorter midrise buildings. 
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TABLE V-1,1 
HEIGHTS OF NEARBY BUILDINGS 


Shriners Burns Institute Replacement Facility 


Base 
Elevation 
Above Sea Level Height Height 
(feet) (stories) (feet) 


In the Immediate Vicini 


Two Hawthorne Place 25 16 160 
St. Joseph’s Church and Rectory a2 4 50 
Regina Cleri Sy y; 90 
Blackstone Apartments 18 10 90 
Bartlett Building 19 8 80 
Wellman Research Institute 20 12 140 
Edwards Research Building aD 9 90 


Buildings Further Away 


Longfellow Place (2 towers) 28 37 380 
Bulfinch Building 20 5 50 
50 Staniford Street 35 11 140 
100 Charles River Park 25 9 120 
Holiday Inn 17 14 140 
West End House 17 5 50 
Ruth Sleeper Hall 16 5) 50 
Wang Ambulatory Care Center 17 9 US) 
Old Main MGH (White Building) 16 16 195 
New Inpatient Care Building, MGH 16 paps 260 
Jackson Tower 20 14 175 
Grey Bigelow Building 20 14 175 
Cox Building 16 8 105 
One Emerson Place 23 16 170 
Ten Emerson Place 23 23 240 
7 and 8 Whittier Place 21 jibe 230 
4,5 and 6 Whittier Place 21 12 160 
1, 2, and 3 Whittier Place 21 16 130 
Nine Hawthorne Place 22 16 170 
O’Neil GSA Building 17 11 140 


1. Building heights are See ecaa including large penthouses, and are from the base 
up (measured from the base at grade). 


2. Base elevation represents the elevation of the base of the building at grade above sea 
level; add base elevation to building height to get roof elevation above sea level. 
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The approximate elevation of the base, the number of stories, and approximate 
height of many of the buildings within two or three blocks of the site are listed in Table 
V-1.1 and shown in Figure V-1.1. 

The existing building’s delivery entrance is from a driveway off Wm. Cardinal 
O’Connell Way between the Burns Institute Facility and St. Josephs Church’s Rectory. 
The delivery entrance will remain at this location with construction of the Replacement 
Facility. 

The Replacement Facility will also include a below grade 150 or more car garage 
with an entrance off Blossom Street at the SW corner of the building. 

The existing Burns Institute Facility has a rectangular footprint with the long wall 
facing NW toward Angelo Chester Square. The main pedestrian entrance is in the center 
of that wall. The Replacement Facility has a nearly square footprint with its walls parallel 
to either Blossom Street or Wm. Cardinal O’Connell Way. It will have two main 
entrances: one on the west wall; and one on the north wall; both set back about eight feet 
from the sidewalk under an arcade and about 50 feet from the NW corner of the building. 
For the upper seven stories, the southeast side of the Replacement Facility will be a 
quarter circle extending from the southwest corner all the way to the northeast corner of 
the building as shown in Figure V-1.2. 


13 The Wind Climate In Boston 


1.3.1 Variation of Average Velocity with Height 


In general, the natural wind is unsteady (i.e., it is gusty) and its average velocity 
increases with height above the ground. Figure v-1.301) depicts approximately how the 
average velocity varies with height for different types of terrain. While generally it does 
not happen, when one puts up any building, the possibility exists, that the building will 
bring the higher speed winds at the top of the building down to ground level. 

Monolithic buildings (i.e., those that do not change shape with height), if they are 
significantly taller than most of the surrounding buildings, almost invariably will be windy 
at their base. However, when there are many buildings of similar height in an area, the 
buildings tend to shelter one another. 
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The existing Burns Institute Facility is lower than most of the surrounding buildings 
and thus, is probably quite sheltered. The Replacement Facility will be of similar or lower 
height than many of the surrounding buildings. Thus, it will remain relatively sheltered by 
those surrounding buildings, but probably not as much so as the existing Burns Institute 
Facility. 


1.3.2 Statistical Description of the Wind 


The project site is located about one mile west of Logan Airport. Thus the wind data 
from Logan Airport that is typically used to define winds for Boston are applicable. 
Figure V-1.4 depicts a wind rose for Boston. As noted in the figure, the wind rose is based 
on surface wind data from Logan Airport taken from 1945 to 1965. The length of each line 
radiating from the center of the figure to the outer most crossing line is proportional to the 
total time the wind comes from that direction. The other lines crossing the radial lines 
indicate the frequency of winds less than 7.5, 12 and 19 mph. 

Figure V-1.4 shows that the winds in Boston come primarily from the Northwest, 
west, and southwest. Figures V-1.5 to V-1.8 show wind roses for Boston for Winter (Dec., 
Jan., and Feb.), Spring (Mar., Apr., and May), Summer (Jun., Jul., and Aug.), and Fall 
(Sep., Oct., and Nov.). These figures show that northwest winds tend to occur during the 
colder months and southwest winds during the warmer months. Spring and Fall are 
transitional, but winds are stronger in the Spring than in the Fall. Strong easterly winds 
usually occur during storms when there is precipitation. Northwest winds blow directly at 
the NW face of the existing Burns Institute (Figure V-1.1). Southwest winds blow 
diagonally across Blossom Street at the Burns Institute’s southwest facade (Figure V-1.1). 
The effect of these winds as well as easterly storm winds is discussed below separately. 

The average wind speed at Logan Airport at 58 feet (the average height at which the 
data was taken) is 12.9 mph. At pedestrian level (i.e., chest height, 4.5 feet), it is about 8 
mph. The average wind speed at 58 feet at Logan Airport for each month is shown in 
Figure V-1.9. Seasonally, the average is 14.2 mph in the winter, 13.9 mph in the spring, 
11.2 mph in the summer, and 12.3 mph in the fall. The fastest hourly wind for a 100 hour 
return period is slightly faster, however, in the Spring than in Winter. 
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1.4 Criteria for Pedestrian Level Winds 


Since the early 1980s, Boston has used a guideline criteria for acceptable winds of 
not exceeding a 31 mph effective gust more often than once in 100 hours. The effective 
gust is defined as the average plus 1.5 times the root mean square variation (rms) above 
the average. 

In 1978, Melbournel?] developed a probablistic criteria for average pedestrian level 
wind speeds which accounted for different type of pedestrian activity as well as the safety 
aspects of such winds (see Figure V-1.10). He defined five categories of pedestrian level 
wind speeds: 


1) Dangerous and Unacceptable. 

2) Uncomfortable for Walking. 

3) Comfortable for Walking. 

4) Comfortable for Short Periods of Standing or Sitting. 
5) Comfortable for Long Periods of Standing or Sitting. 


These criteria are not absolute (any location can have dangerous winds in a 
hurricane), rather, they imply that the location would have wind speeds such that the 
activity suggested is possible most of the time, and would be perceived as such by most 
people who frequent the location. For example, winds at pedestrian level at Logan 
Airport are just in the Category 2 (uncomfortable for walking) (see Figure V-1.10), and 
just under the guideline 31 mph effective gust wind speed, so most people would perceive 
conditions in the open at the airport as uncomfortable for walking. 


1.5 Pedestrian Level Winds at the Sit 


1.5.1 Introduction 


In the following sections, the effects of the northwest winter winds, the southwest 
summer winds and easterly storm winds will be discussed for the Existing and Build 
conditions as shown in Figures V-1.11 and V-1.12. 

The weather in New England is influenced by large coastal storms (fall, winter, and 
spring) and the Bermuda High (summer). Typically, when a coastal storm occurs, it rains 
or snows for four to twelve hours, then it clears, and, as the storm moves off to the NE, the 
wind blows from the northwest for three or four days until the next storm system arrives. 
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These storms, and the northwest winds following them, occur mostly in the fall, winter, and 
spring. Northwest winds are particularly uncomfortable in the winter, when typically they 
occur on cold days and for this site, when most of the trees will be leafless (and less 
shielding). The Bermuda high is responsible for the southwest winds that occur in the 


summer. 
1.5.2 Northw Winter) Winds (Figures V-1,11 and V-1,12 


As previously noted, northwest winds blow diagonally across Angelo Chester Square 
and directly at the main entrance of the existing Burns Facility, which is in the middle of 
the northwest facade. Such winds can be uncomfortable on a cold winter day. 


Existin nditions (Figure V-1.11 


As northwest winds approach the site and immediate surrounding area, they must 
pass by and around One and Ten Emerson Place (16- and 23-story buildings, respectively) 
and the two Whittier Place Buildings (16- and 22-story buildings). However, once by these 
buildings, there is about 700 feet of open space before reaching Angelo Chester Square 
and the Burns Institute site. Thus, while one would expect these winds to be reduced by 
the Emerson and Whittier Place Buildings, this long open area may result in some 
recovery of wind speeds. Also, the more westerly of these NW winds must come around 
the Jackson Tower and Edwards Building, the turn in Blossom Street just to the north of 
Angelo Chester Square. As a result, the main entrance to Two Hawthorne Place and the 
SE corner of that building are quite windy (Category 3 and high 3, respectively). Also, 
because the main entrance to the existing Shriners Burns Center is in the center of the NW 
wall of the building, it is probably not particularly windy (Category 4). However, the areas 
near the north and west corners at the existing Burns Facility and in the small vegetated 
setback between the main entrance and the corner of Blossom Street and Wm. Cardinal 
O’Connell Way are generally quite windy (high Category 3 at the corners and Category 3 
in the park in the winter when there are no leaves on the trees). 

This NW wind is split by the Burns Center, with some wind blowing up Wm. 
Cardinal O’Connell Way and some blowing south down Blossom Street. Along Blossom 
Street there is some windiness along the west sidewalk and at the entrances to the MGH 
research centers (Category 4) off that sidewalk (low to middle category 3). The east side 
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of Blossom Street is windier, but the only entrances on that side are: (1) to the Blackstone 
Building (Apartments), which is set well back from the street and therefore not effected, 
and (2) to the Holiday Inn. The latter may be somewhat windy, but that windiness is 
caused primarily by the Holiday Inn itself (Category 3). 

The main courtyard of MGH, between the Edwards, Wellman, and Bartlett 
Research Buildings and the Wang Ambulatory Care Center, is completely sheltered from 
NW winds by the Jackson Tower, the Grey-Bigelow Building and the many larger MGH 
Buildings to the west and northwest. Winds there are in Category 5. Also, the winds near 
the Ruth Sleeper Hall and the West End House are quite modest (Category 4 or 5) due to 
the sheltering effect of the other MGH Buildings. 

The wind blowing up Wm. Cardinal O’Connell Way splits again to go around St. 
Joseph’s Rectory. This appears to add to the winds in the path between the Rectory and 
the Regina Cleri created by The Regina Cleri (Low Category 3). 

Currently, in the winter when there are no leaves on the trees, it is likely very windy 
(perhaps as high as Category 2) in the path that runs from Wm. Cardinal O’Connell Way 
to Nine Hawthorne Place where winds pass between Longfellow Place and the tennis court 
to the east of Two Hawthorne Place. The windiness, somewhat reduced, extends all the 
way to the main entrance of St. Joseph’s Church as well as along Wm. Cardinal O’Connell 
Way in front of the Regina Cleri (perhaps to a high Category 3). This windiness is due to 
the presence of the two Longfellow Place Towers, the Two and Nine Hawthorne Place 
buildings and 50 Staniford Street. 


Impact of Replacement Facility on Northwest Winds (Figure V-1,12 


For NW winds, the Replacement Facility will have little or no effect on the NW 
winds in the MGH Courtyard, or near Ruth Sleeper Hall and the West End House. Nor 
will it have any effect at the main entrance to St. Joseph’s Church and along Wm. Cardinal 
O’Connell Way in front of the Regina Cleri. 

While the Replacement Facility will be about twice as high as the existing building, it 
will still be lower than the Jackson Tower, the Grey-Bigelow Building, and about the same 
height as the Edwards, Wellman, and Bartlett Buildings. The NW wind approaching the 
Replacement Facility will still come over the 700 foot long open space between the 
Emerson and Whittier Place Buildings and the Replacement Facility. Thus, the winds at 
the main entrance to Two Hawthorne Place will remain unchanged. 
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The increased height of the Replacement Facility and the juxtaposition of its NW 
corner and SE corner of Angelo Chester Square will probably cause the Replacement 
Facility to bring high speed winds to the ground along its walls on Blossom Street and 
Wm. Cardinal O’Connell Way, although those along Blossom Street can be expected to be 
less than those along Wm. Cardinal O’Connell Way. 

This means that the entrances to the Edwards, Wellman, and Bartlett Buildings on 
Blossom Street will be somewhat, but not significantly windier than they are now (low in 
Category 3). The entrance to the Replacement Facility on Blossom Street would be 
windier than the existing entrance (high Category 3) if it were not set back into the 
building by five to six feet as is presently planned. With the planned setback, the winds at 
both entrances will probably be in Category 4 or low Category 3 at worst. 

The added size and height of the Replacement Facility will make it higher than the 
Regina Cleri causing it to almost completely shield the Regina Cleri from NW winds. 
Therefore, for northwest winds, existing windiness in the path between St. Joseph’s 
Rectory and the Regina Cleri is expected to see some improvement with construction of 
the project (to Category 4). 


1.5.3 hwest mmer) Winds (Figures V-1.13 and V-1.14 


The prevailing winds in the summer are from the southwest. Southwest winds 
approach the site diagonally across Blossom Street from Cambridge Street to Wm. 
Cardinal O’Connell Way. It should be born in mind that, on hot summer days, some 
windiness may be desirable. 


Existin nditi Figure V-1,1 


For SW winds, West End House and Ruth Sleeper Hall are shielded by Beacon Hill 
and the many three and four story buildings on it. Thus, winds around these locations are 
probably in Category 5. The Holiday Inn, at 140 feet high, is not as shielded because of its 
height. Even so the winds at its entrance are no worse than Category 4. The Main 
Courtyard of MGH is shielded from SW winds by all of the existing buildings of MGH, the 
closest of which is the Wang Ambulatory Care Center. The presence of the four-story 
Bulfinch Building in front of the Jackson Building and Grey-Bigelow Building probably 
prevents the classic vortex that forms in front of the Jackson Tower and Grey-Bigelow 
Building for the more southerly of these SW winds from ever reaching the ground. Thus, 
for SW winds Courtyard conditions are near calm (Category 5). 
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The entrances to the Bartlett, Wellman, and Edwards Buildings off Blossom Street 
are all in the lee of those buildings and thus very sheltered from SW winds. There 
probably is some windiness along the east side of Blossom Street, but it is very modest 
(Category 4 at most) and as already noted, the entrance to the Blackstone Building 
(Apartments) is set far back from the street and thus, it not affected by these winds. 

The Bartlett and Wellman Buildings are upwind of the existing Burns Center 
Building and act to shield it from SW winds. Thus winds at and near the main entrance to 
the existing Burns Center are light (Category 5). 

Two Hawthorne Place is also in the lee of the Wellman and Edwards Buildings, but 
is taller than both, and so tends to deflect some wind down to street level. Thus, its 
entrance is probably somewhat windier, and its south wall probably deflects some wind 
east along Wm. Cardinal O’Connell Way (Category 4 at most). 

Both the Holiday Inn and the Blackstone Building (Apartments) tend to provide 
upstream shielding for the Regina Cleri Building. Even so, there probably is some 
windiness at the north end of the Regina Cleri Building between it and St. Joseph’s 
Rectory (no worse than Category 4). 

Currently, for SW winds, there is some windiness along Wm. Cardinal O’Connell 
Way in front of both St. Joseph’s Church and the Regina Cleri Building (Category 4). The 
primary causes of this windiness are the two Longfellow Towers and 50 Staniford Street. 


Impact of the Replacement Facili n hwest Winds (Figure V-1.14 


For SW winds, West End House, Ruth Sleeper Hall, the Holiday Inn, and the 
Bartlett Building are all upwind of the proposed Shriners Replacement Facility and thus 
the winds there will not be affected by the Replacement Facility. This is also true for the 
Main MGH Courtyard. 

The Replacement Facility is about the same height as the Bartlett and Wellman 
Buildings, which will make its effect on the winds in Blossom Street minimal. The 
sidewalk outside main entrance to the Replacement Facility on Blossom Street will 
experience some of the windiness, but because the entrance it is recessed in the arcade, the 
winds there will be relatively light (Category 5). The winds at the entrance on Wm. 
Cardinal O’Connell Way will be in Category 5, since that entrance will be in the lee of the 
Replacement Facility. 
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Because the Replacement Facility is taller than the existing building, it will provide 
shielding against SW winds for the One Hawthorne Place Building, and thus reduce any 
current windiness in Wm. Cardinal O’Connell Way to the east of that building. However, 
for these winds, the project will cause some increase in the winds on the path between St. 
Joseph’s Rectory and the Regina Cleri Building (no worse than Category 4). There are a 
number of deciduous trees near this path that currently provide considerable shielding 
from SW winds in the summer and will continue to do so when the project is built. 

The Replacement Facility will have little or no effect on the winds in Wm. Cardinal 
O’Connell Way in front of St. Joseph’s Church and the Regina Cleri. 


1.5.4 Easterly (Storm) Winds 


Easterly winds occur about one third of the time. Light easterly winds occur as a 
storm first starts or in the summer as a sea breeze. During the first 4-12 hours of a typical 
storm, it rains or snows depending on the temperature, and the wind is generally from the 
northeast or southeast depending on whether the center of the storm passes to the east or 
west of the city. 

Since, for strong easterly winds, it will generally be snowing or raining, the emphasis 
in the following discussions will be on entering or exiting the various buildings. 


Existin nditions (Figure V-1.15 


For NNE, NE and E winds (the most common of the easterly winds), the site and 
most of its surroundings are in the lee of the two Hawthorne Place Buildings, the O’Neil 
GSA Building, and the two Longfellow Place Towers. It seems unlikely that currently the 
area around St. Joseph’s Church and the Regina Cleri Building are windy for these 
conditions. In the area along Wm. Cardinal O’Connell Way near the entrance of St. 
Joseph’s Church, windier conditions are possible, caused by winds emanating from the 
bases of the Longfellow Towers (high Category 3, if such winds occur). 

For the more northerly of these winds it seems likely that the main entrance to the 
existing Burns Center may be somewhat windy (possibly as windy as Category 3). The 
entrances to the Edwards, Wellman, and Bartlett Buildings may also be quite windy for 
these more northerly winds (again, no worse than Category 3). 
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Finally, although the Main MGH Courtyard would not be used when there is 
precipitation during a storm, it probably is a very sheltered place for NNE, NE, ENE, and 
E winds (Category 5). The area around the West End House and Ruth Sleeper Hall 
probably experiences some windiness during NE storms, but because of the upwind 
buildings providing shelter, it is no worse than Category 4. 

SE winds are the least likely to occur. For them, the entire area is in the lee of the 
Boston Financial District which contains many 25 to 40 story buildings. While these 
buildings are about ¥% mile away, because the buildings are so tall, their shielding persists 
much longer than for lower buildings and is all encompassing. Thus, SE winds probably 
are of little consequence in the project area. 

There are two areas where these SE winds may cause significant windiness in the 
existing conditions; i.e., on the path between St. Joseph’s Rectory and the Regina Cleri 
Building, and at the main entrance to the Regina Cleri building (possibly as windy as high 
Category 3). This is a complicated situation because of the very tall upwind buildings, and 
a definitive evaluation is difficult. 


Im f the Pr Proj nE rl tm) Winds (Figure V-1,1 


It was pointed out above that for NNE, NE, ENE and E winds the area near the 
main entrance to St. Joseph’s Church may be quite windy. Any such windiness would be 
unaffected by the Replacement Facility which is downwind. 

For these winds from the NE quadrant, the entrance to the proposed Replacement 
Facility on Wm. Cardinal O’Connell Way may be windy (Category 3), but the entrance on 
Blossom Street will be sheltered (Category 5). The windiness at entrances to the Edwards, 
Wellman, and Bartlett Buildings may experience some increase, but to no worse than high 
Category 3. 

The Main MGH Courtyard would still be a very sheltered place (Category 5). The 
winds in the area around the West End House and Ruth Sleeper Hall will be essentially 
unchanged. 

For SE winds, the two main entrances to the Replacement Facility will be in the 
shelter of the building. Also, the Replacement Facility may cause the winds on the path 
between St. Joseph’s Rectory and the Regina Cleri Building to be reduced, but those at the 
main entrance to the Regina Cleri Building will remain unchanged. 
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1.6 Mitigation 


The proposed project has been designed to be generally consistent in height and 
massing as many of the other structures surrounding the site. From a wind standpoint, the 
project will not significantly redirect upper level, higher wind speeds toward ground level. 

Little difference is expected from project impacts already discussed, with initial 
construction of the project’s upper portion. Once the upper portion is completed and the 
lower portion removed, typical practice is to enclose the construction area with a fabric 
sheeting material. This fabric material contains small holes for ventilation and also 
mitigates construction impacts beyond the site. The openings of this sheeting material 
represent less than 50% of the total area and, therefore, winds will be restricted from 
flowing unimpeded below the upper portion of the project, once demolition of the existing 
structure occurs. Further, because some wind will be able to flow through the construction 
area, winds around the building corners will also be diffused. 


1.7 Summary 


A qualitative assessment of pedestrian level winds was conducted to find the effect of 
replacing the four-story existing Shriners Burns Institute with a nine-story Replacement 
Facility. No location in the site is currently believed to have winds that are excessive or 
exceed the BRA guideline effective gust wind speed of 31 mph once per 100 hours. The 
addition of the Replacement Facility is not expected to cause the guideline wind speed to 
be exceeded. 

Because of climate and location, winds from the northwest pose the primary concern 
for this project. While for NW wind directions, one of the two entrances to the 
Replacement Facility is expected to be somewhat windy, the other entrance will not be 
windy. The winds at the entrances to the Bartlett, Wellman, and Edwards Buildings will 
be slightly increased, but not significantly. The winds in the Main MGH Courtyard and 
around Ruth Sleeper Hall and West End House will be unaffected. 
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2.1 Intr ion 


The scope for the DEIR/DPIR required examination of shadow impacts from the 
proposed Shriners Replacement Facility during four time periods (9:00 AM, 12:00 Noon, 
and 3:00 PM) during the Vernal Equinox (March 21), the Summer Solstice (June 21), the 
Autumnal Equinox (September 21) and the Winter Solstice (December 21). 

For most of the periods studied, the impacts are limited to abutting properties or 
across Blossom Street and William Cardinal O’Connell Way. During the Winter Solstice, 
new shadows extend beyond Blossom Street in the morning and beyond Longfellow Place 
Towers in the afternoon. Additional studies have been conducted for this FEIR in 
response to the Secretary’s Certificate. These studies address the potential impacts on the 
surrounding vegetation during the Vernal Equinox. In addition, shadow diagrams were 
prepared to compare the relative impacts of a slightly lower facility (one less floor). 

The existing and new shadows associated with the proposed project are discussed 
below by time period. 


Wap Vernal Equinox (March 21) 


New morning shadows during the Spring (Figure V-2.1) cross Blossom Street 
northwest of William Cardinal O’Connell Way and extend for a short distance along the 
eastern sidewalk along Blossom Street in front of MGH’s Edwards Building. They also 
cross Blossom Street in a narrow band to a portion of the front of the Wellman Building. 

By noon, the existing shadow is near the base of the south face of Two Hawthorne 
Place, depicted in Figure V-2.2. Shadow impact from the Replacement Facility extends 
vertically approximately 21 feet up the building’s south face. At noon some existing 
shadow along the east side of the rear driveway as well as Blossom Street’s frontage is 
removed with the new facility. 

At 3:00 PM, existing shadows (Figure V-2.3) are visible approximately 15 feet 
vertically on the west face of St. Joseph’s Rectory. New shadows from the Replacement 
Facility extend up along the entire windowless west facade of St. Joseph’s Church 
Rectory. The Hawthorne Place tennis courts are also partially in new shadow as well as a 
portion of sidewalk on the north side of William Cardinal O’Connell Way. However, the 
new facility will eliminate some existing shadow on the walkway and vegetation between 
the Rectory and Regina Cleri during the Vernal Equinox at 3:00 PM. 
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25 mmer Solsti ne 21 


New morning shadows in the summer (Figure V-2.4) cross Blossom Street due west 
of the Shriners Replacement Facility and cover the western sidewalk in front of portions of 
MGH’s Edwards and Wellman buildings. There is some existing shadow reduction by the 
new facility along the south side of William Cardinal O’Connell Way and adjacent to the 
project in the summer mornings. By noon, new shadows are very limited as shown in 
Figure V-2.5. They occur primarily to the southeast of the Blossom Street/William 
Cardinal O’Connell Way intersection along the project and on the southern half of 
William Cardinal O’Connell Way directly adjacent to the north side of the Replacement 
Facility. There is also some increased sunlight along the east side of the rear driveway 
between the existing building and the St. Joseph’s Rectory. 

At 3:00 PM, the turnaround area to the rear of the Shriners’ loading driveway is 
partially in shadows from the new facility as is a portion of the south sidewalk along 
William Cardinal O’Connell Way. Net new shadows as shown in Figure V-2.6, however, 
are limited to a small area around the northeast side of the project. Limited existing 
shadow reductions occur along the east side of the rear driveway and adjacent to the 
Blackstone Apartments from the new facility in the summer afternoons. 
feet vertically on the west face of the St. Joseph’s Rectory. New shadows from the 
Replacement Facility extend up along the entire windowless west facade of St. Joseph’s 
Church rectory. The Hawthorne Place tennis courts are also partially in new shadow as 
well as a portion of sidewalk on the north side of William Cardinal O’Connell Way. 
However, the new facility will eliminate some existing shadow on the walkway and 
vegetation between the Rectory and Regina Cleri during the Vernal Equinox at 3:00 PM. 

The proposed Replacement Facility does not cast shadows on the south side of Two 
Hawthorne Place in either the existing or build conditions for the time periods studied. 
Thus, the existing vegetation in front of the building will be in sunlight for much of the day 
during this time period and is therefore not affected by the project. In addition, the 
project does not cast new shadow on the wall of St. Joseph’s Rectory. 
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2.4 Autumnal Equinox mber 21 


There is some new morning shadow from the Replacement Facility in the Fall 
(Figure V-2.7) in front of the Edwards Building at its east side corner, and a narrow band 
crossing Blossom Street at the Wellman Building. At noon, new shadows shown in Figure 
V-2.8 cover portions of the Two Hawthorne Place access drive and the vegetated island 
area to the north of William Cardinal O’Connell Way. The new shadow also extends 18 
vertical feet on half of the south face of Two Hawthorne Place. 

By 3:00 PM, the new shadow area (Figure V-2.9) covers the southwest corner of the 
Hawthorne Place tennis courts and portions of the sidewalk to the north of William 
Cardinal O’Connell Way. Similar to the shadows at 3:00 PM during the Vernal Equinox, 
existing shadows to the east and in the rear driveway are removed by the Replacement 
Facility. 

Similar to the Vernal Equinox, there will be some increased shadow on vegetation, 
but impacts to the vegetation are expected to be minimal, particularly since the vegetation 
will be going into the dormant phase during this period. (See Section 2.6 below for more 
detailed evaluation of vegetation impacts during the Vernal Equinox.) 


25) Winter Solstice (December 21 


At 9:00 AM during the winter, new shadows (Figure V-2.10) extend into portions of 
Blossom Court, and the surface parking deck at Emerson Place. A narrow band of new 
shadow is also added from the northeast edge of the Shriners Facility through Charles 
River Park, and over a corner of the surface parking deck at Two Hawthorne Place. 

At noon, new shadow (Figure V-2.11) extends into the front of Two Hawthorne 
Place and up the south face of Two Hawthorne Place (from 17 vertical feet in the existing 
condition to 88 vertical feet with the Replacement Facility). At noon, previous shadows 
on the east side of the rear driveway and crossing William Cardinal O’Connell Way east of 
Two Hawthorne Place are removed with the Replacement Facility. 

The longest shadows examined occur at 3:00 PM on December 21. These are shown 
in Figure V-2.12. Existing shadows at this time extend behind Two Hawthorne Place. 
New shadows from the Replacement Facility occur to the north of the Longfellow Place 
Towers and extend to the east of the Charles River Lomasney Way Garage. New shadow 
on the south face of Two Hawthorne Place extends from a height of 33 feet with the 
existing condition to 104 feet with the Replacement Facility. 
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2.6 Eff f Additional Shading on V ion 


The effects of new shadows associated with the proposed Shriners Replacement 
Facility on the vegetation of Two Hawthorne Place and St. Joseph’s Rectory has been 
further analyzed based on comments outlined in the Secretary’s Certificate on the DEIR. 
Specifically, the effects of new shadows cast during the Vernal Equinox (March 21) during 
the time periods of 9:00 AM, 12:00 Noon, and 3:00 PM have been examined utilizing the 
shadow analysis results presented in the DEIR/DPIR and in this section. An inventory 
was conducted of the existing vegetation at Two Hawthorne Place and along the western 
face of St. Joseph’s Rectory, and the tolerance of these plant species to shade was 
evaluated. These investigations were conducted by environmental scientists. 

Vegetation was identified during a field survey conducted in the month of February 
1992. The vegetation identified was limited to various ornamentals used for landscaping. 
No native vegetation was identified. The individual plant specimens were identified to 
Family and Genus. Species identification was not always possible due to the fact that the 
plants are ornamentals with a wide range of species utilized in the area, combined with the 
seasonal constraints resulting in the absence of flowers and leaves. Irrespective of this, the 
plant specimens appear to have been selected in part due to their tolerance to fluctuations 
in certain parameters that can otherwise affect growth, such as temperature, shade and 
pollution. Fluctuations and changes in these parameters are common in city settings. 

According to the U.S. Department of Agriculture,* the growing season for the 
Boston area extends from the end of March to October. The average temperatures for 
July reach 70°F, while in January the temperature is more variable, ranging from 
approximately 25°F inland to 36°F on the coast (Jorgensen, 1978).** The U.S. 
Department of Agriculture has published a winter plant hardiness zone map for the 
United States and Canada. Winter hardiness refers to the survival of landscape plants 
over winter and was selected as the most critical criterion in their adaptation to the 
environment. The temperatures listed are based on the lowest temperatures recorded for 
each of the years 1974 to 1986. The Boston area falls within zone 6a with limiting 
temperatures of -5°F to -10°F. 


* U.S. Department of Agriculture. Soil Taxonomy. Soil Conservation Service. US 
Department of Agriculture Handbook. 1975. 


** Jorgensen, N. A Sierra Club Naturalists’s Guide to Southern New England. 1978. 
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Two Hawthorne Pl 


The areas where vegetation was inventoried at Two Hawthorne Place consist of 
planted areas. The first is located along William Cardinal O’Connell Way and the second 
is a small landscaped area between Blossom Street and Two Hawthorne Place. The 
vegetation along William Cardinal O’Connell Way consists of four (4) linden trees (Tilia 
americana) along with various ornamental shrubs including: Japanese yew (Taxus 
cuspidata) and azalea (Rhododendron sp.). The landscaped area, approximately 0.25 
acres in size, along the west side of Two Hawthorne Place consists of a variety of 
ornamental trees and shrubs. A total of eight (8) honey locust trees (Gleditsia 
triacanthos), ten (10) magnolia trees (Magnolia sp.), twenty-three (23) azalea shrubs 
(Rhododendron sp.), eight (8) euonymus shrubs (Euonymus sp.), Japanese yew (Taxus 
cuspidata), three (3) barberry (Berberis sp.), and one (1) holly (Ilex sp.) were identified. 
In addition, maintained grass dominates the ground cover throughout this area. 

As described previously, new morning shadows during the spring will cross Blossom 
Street northwest of William Cardinal O’Connell Way and extend for a short distance along 
the eastern sidewalk along Blossom Street in front of MGH’s Edwards Building (Figure 
V-2.1). The new shadow will cover a small section of the landscaped area west of Two 
Hawthorne Place. Also during this time, Two Hawthorne Place casts an existing shadow 
that covers a section of the same landscaped area. New shadows will also cross Blossom 
Street in a narrow band to a portion of the front of the Wellman Building, but will not 
impact any additional vegetation. 

By noon, the existing shadow cast by Two Hawthorne Place has subsisted over the 
landscaped area. New shadow impact from the Replacement Facility will extend 
vertically, approximately 21 feet up Two Hawthorne Place’s south face. New shadow at 
this time will also cover a larger section of the landscaped area west of Two Hawthorne 
Place (Figure V-1.2). 

At 3:00 PM, the new shadow will have moved away from the landscaped areas at 
Two Hawthorne Place, although a section of the Two Hawthorne Place tennis courts will 
be in new shadow (Figure V-2.3). 

The three tree species - honey locust, linden, and magnolia - located within the 
influence of the new shadow, are considered shade tolerant (Dirr, 1983).* The honey 
locust flowers in May to June and can survive under a wide range of growing conditions. 


* Dirr, M. Manual of Woody Landscape Plants: Their Identification, Ornamental 


Characteristics, Cultures, Propagation and Uses. Stipes, Illinois, 1983. 
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Linden flowers from mid- to late-June and can tolerate full sunlight or partial shade. Soil 
conditions govern the growth rate in this species. The magnolia tree flowers from March 
through mid-April, prior to leaf-out. This ornamental tree can withstand partial shade and 
is commonplace in many city landscapes. 

The variety of shrubs found within the landscaped area (rhododendron, yew, 
euonymus, holly, and barberry) are tolerant to partial shade or full shade (Dirt, 1983). 
The common Japanese yew has been developed to withstand the dust and smoke of city 
atmospheres. The euonymus and rhododendron are highly shade tolerant. The euonymus 
does well in heavy shade. The single holly shrub found within the landscaped area 
requires full sun for optimal growth, but can tolerate periods of partial shade. 

In summary, from 9:00 AM to 12:00 noon, the northern section of the landscaped 
area west of Two Hawthorne Place is already shaded by that building. Similarly, a portion 
of the southwest corner of the area is shaded by the existing Shriners Building. Roughly 
2,800 square feet (sf) of the landscaped area will be covered by new shadow at 9:00 AM 
during the Vernal Equinox. At 12:00 Noon, approximately 2,000 square feet of landscaped 
area and the zone between William Cardinal O’Connell Way and Two Hawthorne Place 
will be shaded. The existing shadow over the area from Two Hawthorne Place has 
receded by this time. An area approximately 1,000 sf, located in the southwest corner of 
the landscaped area will be in new shadow from 9:00 AM to approximately 1:00 PM (4 
hours). By 3:00 PM, shadow associated with the proposed Replacement Facility will have 
moved away from the landscaped area and most of the zone bordering William Cardinal 
O’Connell Way. The western portion of the landscaped area at this time is partially 
shaded by the existing buildings along Blossom Street. 

The overall increase in shade from two to four hours a day in such limited areas 
(ranging in size from 1,000 sf to no more than 2,800 sf), during the Vernal Equinox, should 
have little effect on the existing vegetation’s productivity and development in the area of 
Two Hawthorne Place. The vegetation, as previously noted, is primarily shade tolerant. 
During the month of March, most of the plant species are still dormant or are just 
beginning to emerge from dormancy. In spite of the intervals of new shade, indirect light 
from reflection off adjacent buildings will be available to the vegetation during these 
periods. As a result, negative impacts to the growth of the vegetation along Two 
Hawthorne Place from the short increases in shade from the Replacement Facility are not 
expected. 
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St. Joseph’s Rectory 


The vegetation found along the western face of the Rectory was identified. A total 
of two (2) Japanese flowering cherry trees (Prunus serrulata) and one (1) maple (Acer 
platanoides) were identified in this area. In addition, a variety of ornamental shrubs were 
recorded including seven (7) hemlocks (Isuga canadensis), Japanese yew (Taxus 
cuspidata), barberry (Berberis sp.), and one (1) Japanese andromeda (Pieris japonica). 

During the Vernal Equinox at 3:00 PM, St. Joseph’s Rectory is covered by shadow 
emanating from the existing Shriners Building. The existing shadows are visible 
approximately 15 feet vertically on the west face of the Rectory. New shadows from the 
Replacement Facility will extend up along the entire windowless west facade of the 
Rectory (Figure V-2.3). 

The two tree species - cherry and maple - flower in April and are used extensively in 
urban landscapes (Dirr, 1983). The cherry is used abundantly from Boston to Atlanta and 
is tolerant to periods of shade. The maple is extremely tolerant of the polluted 
atmospheres in urban settings and can withstand exposure to ozone and sulfur dioxide. 
The maple is also shade tolerant. The various shrubs identified along the west face of the 
rectory are all shade tolerant (Dirt, 1983). The hemlock withstands shade well and is often 
planted in areas where shade is prominent. The yew and barberry can withstand partial 
shade or full shade and the Japanese andromeda is tolerant to partial shade or full sun. 

As previously noted, at 3:00 PM during the Vernal Equinox, the west face of the 
Rectory is already shaded by the existing Shriners Building. New shadows from the 
proposed Replacement Facility will only extend further up the face of the Rectory. The 
width of the existing shadow will also be increased approximately 30 feet. However, due to 
the configuration of the existing building, this increase will not affect the duration of 
shading. In fact, the new facility will reduce some of the existing shadow on the vegetation 
between the Rectory and the Regina Cleri. Overall, the vegetation will therefore not be 
subjected to any detrimental additional shade from the proposed Replacement Facility. 


2.7 Analysis of Alternative Reduced Height Building 
Comments on the DEIR/DPIR requested that additional height reductions of the 


Replacement Facility be investigated. This is discussed in detail in Section II and in 
Section IX - Responses to Comments. To respond to this request, additional shadow 
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diagrams were prepared to compare the relative shadow impacts of a building with one 
less floor to those predicted for the proposed project. Shadow diagrams were prepared for 
the Vernal Equinox at 12:00 Noon and 3:00 PM (see Figures V-2.13 and V-2.14) and for 
the Winter Solstice at 12:00 Noon (Figure V-2.15), when shadows are long. As is seen in 
these figures, the shadowing of a reduced height building would produce essentially the 
same amount of shadowing as the proposed structure. 


2.8 Mitigation 


The project has been designed to minimize shadow impacts on the surrounding 
properties as much as possible. The rear of the building has been rounded at the upper 
levels to enhance views and allow for more sunlight to reach the back areas along William 
Cardinal O’Connell Way and St. Joseph’s Church and Regina Cleri. The height of the 
building has been reduced as much as possible while still creating a new facility that will 
adequately serve the needs of the Burns Institute. 


2.9 Conclusions 


Minimal new shadow impacts associated with the Replacement Facility are evident 
during the warmer time periods (Spring, Summer, and Fall) in the morning and at noon. 
Later in the day, at 3:00 PM during the Spring, new shadows are added to a small portion 
of the west facade of the St. Joseph’s Rectory. During the winter condition, the project 
adds some new shadow further away from the project, however, the immediate area is 
already heavily shadowed. 

Additional minor shading at Two Hawthorne Place and the west face of St. Joseph’s 
Rectory should have no effect on the growth cycles of the vegetation in these areas. 
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3.0 DAYLIGHT ANALYSI 
3.1 Introduction 


The purpose of the daylight analysis is to estimate the extent to which the proposed 
Shriners Burns Institute affects the amount of daylight reaching the street level. In 
accordance with the BRA scope, the analysis is limited to the proposed building alone (not 
in the context of other existing structures along Blossom Street or William Cardinal 
O’Connell Way). The scope also requires that the differences in daylight between the 
no-build (existing) and future build (Shriners proposal) be measured in the analysis. With 
regard to the frontage along both streets potentially impacted from reductions in daylight, 
the linear frontage being studied is very small (162 feet along Wm. O’Connell Way and 162 
feet along Blossom Street). The building design alterations in the Shriners’ proposal, 
particularly with different orientation (footprint changes) tends to increase the differences 
in daylight obstruction between existing and proposed. 


32 Methodology 


The daylight study was performed utilizing the Boston Redevelopment Authority 
Daylighting Analysis (BRADA)* computer software. In this method, a “fish eye” view of 
the building is taken at ground level from the centerline of the adjacent city streets; for 
this project, Blossom Street and Wm. Cardinal O’Connell Way. The footprint of the 
existing building and proposed building, as well as corners and other features are plotted 
onto a base map using lateral and elevation angles. The base map produced represents a 
picture of the building in the “sky dome" from the viewpoint chosen. The percent 
obstruction is then determined by width of view, the location of the viewpoint, and the 
building design. 

Two viewpoints were chosen to evaluate daylight obstruction for the existing and 
proposed Shriners Burns Institute. The viewpoint locations are centered on the middle of 
the north and west sides of the proposed building and the centerline of the adjacent streets 
(Blossom Street and Wm. Cardinal O’Connell Way) (see Figure V-3.1). In the existing 
case, the Shriners Burns Institute lies at a 45 degree angle to the adjacent streets and to 


* Harvey Bryan and Susan Stuebing, "Boston Redevelopment Daylighting Analysis 
(BRADA)," MIT, Cambridge, MA. 


6004-303 /ENV-7875 V-3.1 


=== 
BLOSSOM STREET 


Jackson 
Tower 


Longfellow 

Place 
Bultfinch 
Building 


Edwards Research Bldg 


8 


Proposed ee 
i . Joseph‘ 
Shriners sen 5 sotto 
a Burns ogtelk 
: Wellman Institute 
Research 


Massachusetts 


Building 
General Hospital 


Path Between St. Joseph's 
and Regina Cleri 


Regina Clen 


Blackstone 


50 Staniford St. 
Apartments 


BLOSSOM STREET 


Charles River Plaza 


t 
i} 


Charles River Plaza 
Parking Deck 
Bostan Public 
Library (Branch) 


Hohday Inn 


a ae 
—_—_—_— 


CAMBRIDGE STREET 


Si Tae | 2 


Approx Scale in Feet 
SS——_—_—_—= 
0 50.100 


5582.8.14 92 


FIGURE V-321 
DAYLIGHT STUDY VIEWPOINT LOCATIONS 
FOR THE BUILD CONDITION 


arin 


the viewpoints. Since the BRADA program can only analyze block-like structures, it was, 
therefore, necessary to estimate the existing walls that slant away from the viewpoint as 
progressively wide cross-sections positioned behind each other. The narrowest 
cross-section facing the viewpoint was the closest to the street while the widest 
cross-section was the farthest from the street. Figures V-3.1 and V-3.2 illustrate the 
location of each viewpoint for the build and no-build conditions, respectively. Both figures 
indicate the width of view for each viewpoint; Figures V-3.2 A and B show the 
cross-sections used to estimate the dimensions of the existing hospital building. 

The extent of the "sky dome” included in the analysis is determined by the width of 
view. The width of view, which is determined by the width of the Shriners Burns Institute 
property, is different for each vantage point. 

A smaller width of view results in a smaller area analyzed; a larger width of view 
results in a larger area analyzed. In all cases examined, the angle created by the viewpoint 
and the edge of the width of view is less than a normal person’s angle of peripheral vision. 
A person’s vision will extend beyond the edge of the property from each viewpoint. 
Because the view in the analysis is cut off at the property boundary, daylight which will be 
experienced beyond the edge of the property is not accounted for. 


3.3 Results 


Table V-3.1 presents the results of the daylight analysis. Graphic illustrations of the 
daylight analysis are provided in Figures V-3.3 through V-3.6. The no-build condition 
results in the lowest obstruction value for each view. This is a result of the combined 
factors that the existing building is lower and that the viewpoints are located near the 
corners of the existing building. Under the existing condition daylight obstruction values 
are 18.4% at the Blossom Street viewpoint and 25.8% at the Wm. Cardinal O’Connell Way 
viewpoint. 

Under the build condition (see Figures V-3.4 and V-3.6), daylight obstruction 
increases to 71.3% on Blossom Street and 79.4% on Wm. Cardinal O’Connell Way. This 
is primarily due to the orientation and height of the proposed building. 
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3.4 Mitigation 


The same design considerations affecting shadows will also help mitigate the loss of 
daylight along the streets surrounding the project. 


3.5 nclusion 


As previously described, the daylight analysis was conducted to estimate the effect of 
the Shriners Burns Institute on the amount of daylight reaching the street. A daylight 
analysis was conducted from viewpoints centered along the proposed building at Blossom 
Street and Wm. Cardinal O’Connell Way. The results demonstrated an increase in 
daylight obstructed at these viewpoints. The increase is primarily due to a taller and 
reoriented building. 

The daylight obstruction results are not unlike other urban areas within Boston. In 
addition, the conservative assumptions reflected in the viewpoint locations and limited 
view width tend to exaggerate the daylight obstruction findings. In all cases examined, the 
angle created by the viewpoint and the edges of the width of view are less than a normal 
person’s angle of peripheral vision. A person’s vision would extend beyond the edge of the 
property boundary from the vantage points. Since the view in this analysis is cut off at the 
property edge, daylight which will be experienced beyond the property edge is not 
accounted for. Also, as a pedestrian moves away from the worst-case viewpoints analyzed, 
along the building, the amount of daylight obscured by the building will lessen as the 
viewer’s perception of the sky dome is less dominated by the building. 
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4.0 LAR GLARE ANALYSI 
4.1 Intr ion 


The design of the proposed Shriners Burns Institute includes a curved, glass facade 
on its southeast side. This facade will consist of patterned glass which is a clear glass 
treated with a ceramic coating (in a dot or line pattern) to limit the transmission of 
sunlight into the building. The project will use the patterned glass in contrast to the use of 
mirror coated, highly reflective glass, found on other large urban projects, to minimize 
solar heating. The glass will serve to mitigate potential solar glare from the southeast 
facade by reducing the intensity of the sunlight that is reflected. For example, the 
proposed patterned glass reflects approximately 15 to 25% percent (depending on the 
extent of ceramic coating) of incoming sunlight as opposed to mirror coated glass which 
reflects approximately 35 percent of incoming sunlight. The vertical pattern (from bottom 
to top) will be as follows: (1) 2 feet of metal panel, (2) 4 feet 4 inches of clear glass (15% 
reflectance), (3) 2 feet 2 inches of clear glass with 25% of the surface area coated with the 
ceramic material (17.5% reflectance), (4) 2 feet 2 inches with 50% coated clear glass (20% 
reflectance), and (5) at the top of each window, 4 feet 4 inches of completely coated glass 
(25% reflectance). Thus, the intensity of reflected light from the building will also be 
broken up in the vertical direction. (Note that the reflectances provided above are for a 
white ceramic coating. The color of the ceramic coating has not been presently selected. 
If a darker color is selected, reflectance will be less.) 

Experience shows that reflected sunlight, or solar glare as it is generally referred to, 
may be a nuisance, and can produce visual impairment at times or even discomfort if the 
source is very intense. Because the project’s design does not include highly reflective glass, 
the effects of solar glare (i.e., the intensity) are mitigated. An analysis of potential glare is 
provided, however, because some reflection will still occur. 

The sun’s intensity or brightness, the ability of a surface to reflect light and the sun’s 
altitude angle are the factors affecting potential visual impairment from solar glare. Two 
general types of surfaces can be distinguished: (1) those which are "smooth specular (flat) 
surfaces which reflect the sun’s rays in a parallel fashion"; and (2) those which scatter or 
diffuse the sun’s rays in various directions, such as porous or curved surfaces.! Smooth 
specular surfaces which reflect the sun’s rays in parallel fashion produce an image of the 


1 Erickson, Donald K., "Seattle - Coping with Visual Impacts, Evaluation of Light and 
Glare," EC, July, 1980. 
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source (spot glare) at an intensity of that equal to that of the sun times the surface’s 
reflectivity. Other surfaces which are porous will scatter or diffuse the sun’s rays 
(scattered glare). These surfaces will appear brighter, but they will actually have a lower 
intensity than if the surface were non-porous. For the proposed Shriners Burns Institute, 
the curve of the project’s southeast facade will have the tendency to diffuse incoming, 
parallel solar rays which are reflected, by reflecting the rays away from each other in a 
fan-like pattern. Thus potential spot glare will be reduced. The curved surface when 
examined close up, however, will consist of narrow flat glass surfaces each progressively 
placed at an angle to each other to produce the overall curved surface. Therefore, for a 
particular sun angle and observer, even though the overall curve will have the tendency to 
diffuse sunlight, a single flat section (6.5 feet wide) of vertical glass may produce a narrow 
band of reflected light. 

Studies indicate that solar glare should be evaluated for the events when reflective 
light is visible within the normal human viewing range. The normal human viewing range 
is defined as an angle 30 degrees above the horizontal, 45 degrees below the horizontal, 
and 65 degrees to the right or left of the forward line of sight. } Therefore, reflected 
sunlight could be found to occur within the normal human viewing range when the sun’s 
altitude angle is 30 degrees or less above the horizon and the reflected sunlight is "65 
degrees to the right or left from a forward line of site."! Since lower solar altitude angles 
produce glare that is within the normal viewing range, the sun’s rays will also pass through 
more atmosphere than at higher angles thus scattering incoming rays more (see Appendix 
B for illustrations of the approach). 

The study below provides an evaluation of reflected sunlight onto local street and 
pedestrian levels from the project’s curved, glass southeast facade. 


4.2 Methodology 


Potential for solar glare, and primarily spot glare, from the project’s southeast facade 
was evaluated using solar altitude and azimuth angles and simple geometry. This was 
conducted by considering the location of reflected light during four times of year; spring 
and autumnal equinox and winter and summer solstice. Initially, three hours for each of 
these four cases were selected; 8:00 AM, noon, and 4:00 PM. These times were chosen 
because both pedestrians during lunch (noon) and commuters (8:00 AM and 4:00 PM) are 
effected by solar glare. For each of these times, solar angle data was calculated. Altitude 
and azimuth angles are presented in Table V-4.1 for each of the time periods evaluated. 


nt Erickson, gp. cit. 
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TABLE V-4.1 


AL DE AND AZIM AN 
Altitude Angle 
(Degrees) 

Time Above Horizon 
eae Equinox 
Marc - 8:00 AM EST* 24 

- Noon EST 4g t+ 

- 4:00 PM EST 19 
Summer Solstice 
June 21 - 8:00 AM EDT** 29 

- Noon EDT 69 * 

- 4:00 PM EDT 46 +t 

- 6:00 PM EDT 23 
Autumn Equinox 
September 21 - 8:00 AM EDT 14 

- Noon EDT Ago 

- 4:00 PM EDT 29 
Winter Solstice 
December 21 - 8:00 AM EST 6 

- Noon EST 24 

- 4:00 PM EST 2 


+ Reflected sunlight will be outside normal viewing range. 


* Eastern Standard Time 


** Eastern Daylight Time 
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Because reflected sunlight is only in the normal viewing range when the sun’s 
altitude angle is below 30 degrees, cases with larger angles were not included in this study. 
The summer afternoon case, 4:00 PM EDT, was therefore not considered. The first 
afternoon hour that the sun altitude angle was below 30 degrees was calculated (6:00 PM 
EDT - 23 degrees) and evaluated in this study. 

Since light is reflected off a specular surface at the same angle the light strikes the 
surface (measured from an imaginary line perpendicular to the surface), the light’s angle 
of reflectance can be determined if its angle of incidence is known. In the horizontal 
plane, the angle of incidence was determined by knowing the sun’s azimuth angle and the 
orientation of the reflective surface. By projecting the sun’s rays from the corners of the 
building facing the sunlight, the area potentially affected by solar glare was determined. 
The distance that the reflected sunlight will extend was determined by projecting the sun’s 
rays, using the appropriate altitude angle, from the top of the reflective surface (133 feet). 
The reflected ray was then extended until it intersected ground level. 

In some cases, reflected light will be intercepted by adjacent buildings. The reflected 
light can either be completely blocked by a building or partially intercepted. In the case 
where reflected light is intercepted by a lower nearby building, only the upper portion of 
reflected light remains unopposed. This results in a shaded area just beyond the adjacent 
building followed by a resumption of the glare sector further away. Adjacent buildings will 
also act to block out incoming rays and thus reduce the amount of sunlight actually striking 
the reflective surface. The results presented in this study are conservative in that they do 
not take into account the effect of the blocking of incoming rays by nearby buildings. 

Using sun position data, diagrams of reflected sunlight from the project were 
developed for each study case that the reflected light was predicted to be in the normal 
viewing range. The solar glare diagrams are shown in Figures V-4.1 through V-4.8. 
Because the southeast facade is curved and diffuses reflected sun rays, arrows are shown to 
depict how representative points on the southeast facade produce narrow bands of spot 
glare (from narrow sections of flat glass which make up the curved surface) at pedestrian 
and street level locations. The north and west building surfaces will consist of more typical 
construction materials such as masonry or stone and clear/tinted glass. Therefore, these 
surfaces are not considered an important source of solar glare. However, some qualitative 
discussion of the sunlight reflected from these surfaces will also be presented in the 
following results section. 
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4.3 Results 


Since the southeast surface of the proposed Shriners Burns Institute building is 
curved, it will scatter the sun’s rays in a number of directions, thereby diffusing the 
reflected light. As discussed earlier, spot glare will also be mitigated through the use of 
glass treated with a ceramic coating pattern instead of a mirror-like coating and the 
narrow width of individual flat glass panels which make up the curved surface. 

Areas affected by these narrow bands of reflected light will be primarily to the south 
and east of the hospital. These impacts, as well as those anticipated on the nearby roads 
are discussed in detail below for each of the periods evaluated. 


4.3.1 Winter Solstice 


The winter period is of most concern for solar glare because the winter sun altitude 
angle is continuously below 30 degrees. On the winter solstice (December 21) at 8:00 AM 
EST, the sun is very low and is positioned in the southeast portion of the sky. A schematic 
diagram showing areas where narrow bands of reflected light may be evident is shown in 
Figure V-4.1. The incoming solar rays strike the center of the curved reflective surface at 
very close to a normal (perpendicular) orientation and are, therefore, reflected almost 
directly back in the same direction. Because of the curve of the surface, the incoming rays 
strike the edges of the building at an orientation close to 45 degrees and, therefore, reflect 
off the building at approximately 45 degrees. The low solar altitude angle will result in the 
sunlight being reflected a relatively long distance (1,186 feet). In this case, potential glare 
will extend off the figure page which is represented by the double arrow. 

Reflected light will be intercepted by several nearby buildings including the 
Blackstone and Regina Cleri residential buildings and the St. Joseph’s Church. During 
this winter morning period, the structures will partially intercept reflected sunlight 
creating building shadows within the solar glare area and will therefore lessen the amount 
of area impacted. 

Small sectors of reflected light will extend across Blossom Street and Wm. Cardinal 
O’Connell Way. Sectors of spot glare may also cross Cambridge Street, but at angles near 
the edge of the 65 degree viewing range; therefore, little interference with motor vehicles 
is expected along this roadway. Furthermore, no solar glare is noted at either the 
Blossom/Cambridge or Blossom/Wm. Cardinal O’Connell intersections. 


6004-303/ENV-7875 V-4.5 


BLOSSOM STREET 


Jackson 
Tower 


Bultinch 
Building 


Edwards Research Bidg 


Four 
Longteliow 
— Rlace 


Shriners 
Burns 
Institute 


Wellman 


Ev 


BLOSSOM 5 


R 
Massachusetts pene 
General Hospital 
3 fa 
Tee 
ie 
7 


Retina 
Foundation 


Hollday Inn 


Charies River Plaza 
| Parking Deck \ 


\ 
\ 


. S 
Baston Public 
“£ Library (Branch) 


’ 
’ 
7 
7 
LYNDE ST. J] 


Se CAMBRIDGE STREET 
———» End of Reflected Sunlight === Incoming Solar Rays 


—— >> Reflected Sunlight i 
se eh Genunues Diffuse Reflected Sunlight 


CmSOmIOON CCC Building Shadow Area 


FIGURE V-4.1 


REFLECTED SUNLIGHT PATTERN DIAGRAM FOR THE 
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At 12:00 noon, on the same day (Figure V-4.2), the sun’s rays will come from the 
south at a higher altitude angle. The higher angle of incidence will result in sunlight being 
reflected only 297 feet. During this period, the Blackstone and Regina Cleri residential 
buildings and the St. Joseph’s Church will act to completely intercept the reflected light 
directed at them. Of the nearby roads, only a small section of the northern portion of Wm. 
Cardinal O’Connell Way will be affected by sunlight. Finally, at 4:00 PM EST (Figure 
V-4.3), incoming solar rays are virtually parallel to the southwest section of the reflective 
glass surface resulting in a minimal range of potential solar glare impacts. Sunlight that 
does reach the glass surface and is not intercepted by a nearby building will be reflected 
off a long distance (4,481 feet) due to the low solar altitude angle. During this period, 
solar rays will also reflect off the western side of the Shriners Burns Institute towards the 
row of Massachusetts General Hospital (MGH) buildings on Blossom Street. However, 
since the western side of the hospital building does not consist of entirely glass or highly 
reflective glass, the reflected light is expected to be minimal. 


4.3.2 Spring Equinox 


On the spring equinox (March 21) at 8:00 AM EST, Figure V-4.4 indicates that 
reflected light will be oriented much like the winter morning period. The curved surface 
will reflect and diffuse the sunlight in a similar fan-like pattern since the incoming solar 
rays are roughly coming from the same direction. During this spring morning period, 
however, the solar altitude angle is higher, which shortens the glare affected area length to 
293 feet. Reflected light will be blocked by the three buildings to the south and east and 
road impacts will be restricted to small sectors extending onto Blossom Street and Wm. 
Cardinal O’Connell Way. At 12:00 noon EST on the same day, reflected light is noted 
beyond the normal viewing range because of the sun’s high altitude angle (>30 degrees). 
At 4:00 PM EST (Figure V-4.5) affected areas will consist of a narrow sector of short 
length (388 feet long) that will glance off of the west portion of the southeast facade and 
will not reach Wm. Cardinal O’Connell Way. 


4.3.3 Summer Solstice 
During the summer solstice (June 21), Figure V-4.6 indicates that at 8:00 AM EDT 


the solar rays strike the southeast surface from an easterly direction. The relatively high 
altitude angle will make the extent of reflected light in the normal viewing range relatively 
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short at 238 feet. Reflected light will be blocked by the three buildings to the south and 
east of the hospital and by the Bartlett Hall building at Massachusetts General Hospital 
(MGH). Potential impacts on roadways are restricted to a small sector extending onto 
Blossom Street just southwest of the project and onto Wm. Cardinal O’Connell Way 
northeast of the project. These impacts, however, fall well short of any intersections. At 
12:00 Noon EDT reflected light is beyond the normal viewing range because of the high 
solar altitude angle. At 6:00 PM EDT (the first afternoon hour with an altitude angle 
below 30 degrees) the incoming solar rays from the west will not strike the southeast 
facade. During this period, lower intensity glare will be reflected from single windows on 
the west and north surfaces of the hospital. 


4.3.4 Autumnal Equinox 


For the autumnal equinox (September 21), Figure V-4.7 indicates that at 8:00 AM 
EDT the solar rays from an east-southeasterly direction are reflected off the southeast 
surface to a distance of 537 feet. The Blackstone and Regina Cleri buildings act to block 
out reflected light along with Ruth Sleeper Hall and the West End House. At the same 
time, St. Joseph’s Church and Bartlett Hall will partially intercept reflected light as shown, 
but because of their lower heights, reflected light in the normal viewing range resumes 
beyond the extent of the shadows cast by the buildings. Again, the roadways that may be 
affected by narrow bands of reflected light are Blossom Street and Wm. Cardinal 
O’Connell Way. However, these sectors are away from any intersections. At 12:00 Noon 
EDT, reflected light is outside the normal viewing range because the solar altitude angle is 
too high. At 4:00 PM EDT (Figure V-4.8) the solar rays will come from the southwest and 
only a small section of the southeast surface will be hit by the incoming rays to a distance 
of 240 feet. There will be some lower intensity reflection from single windows on the 
hospital’s western building surface. 


4.4 itigation 
Solar glare impacts from the new building are expected to be minor. The building 
materials will include a number of design features to mitigate these effects. First, the 


project will not use mirror coated, highly reflective glass which is generally found to cause 
the most intense occurrences of spot glare. Instead, the project will use clear glass with a 
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ceramic coating to limit the transmission of sunlight into the project building and reduce 
the intensity of reflected light. Also, the curve of the southeast facade will mitigate the 
effects of reflected light by scattering incoming parallel rays of sunlight. The flat windows 
making up the curved surface will produce some reflected light, however, but the reflected 
light will consist only of narrow bands the width of the individual flat sections (about six 
and a half feet). Although it may appear that reflected light is spread widely by the curved 
surface, the curved surface actually tends to minimize the width of perceived reflected 
light visible from any one location. 


45 Conclusion 


The analyses demonstrate that the spread of potential reflected light will generally 
be limited to the area southeast of the project; i.e., north of Cambridge Street, east of 
Blossom Street, and south of Wm. Cardinal O’Connell Way. In addition, these effects will 
primarily be noticeable during only the early morning hours. The project’s southeast 
facade will be the major contributor of reflected light, however, it will include a number of 
design features to mitigate these effects. First, the project will not use mirror coated, 
highly reflective glass which is generally found to cause the most intense occurrences of 
spot glare. Instead the project will use clear glass with a ceramic coating to limit the 
transmission of sunlight into the project building and reduce the intensity of reflected 
light. Also, the curve of the southeast facade will mitigate the effects of reflected light by 
scattering incoming parallel rays of sunlight. The flat windows making up the curved 
surface will produce some reflected light, however, but the reflected light will consist only 
of narrow bands the width of the individual flat sections (about six and a half feet. 
Although it may appear that reflected light is spread widely by the curved surface, the 
curved surface actually tends to minimize the width of perceived reflected light visible 
from any one location. In addition, the study indicated that there would not be any spot 
glare within the direct line of vision of any major roadway or at any roadway intersection. 
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5.0 AIR ALITY ANALYSI 
Sil Introduction 


An air quality modeling analysis was conducted for the Cambridge Street/Staniford 
Street intersection to address possible impacts from the proposed Shriners Burns Institute 
project-generated traffic. The Cambridge Street/Staniford Street intersection is the only 
signalized intersection meeting the BRA and DEP criteria for air quality analysis (i.e., 
LOS D with 10% project-related growth or LOS E or F). The Cambridge Street/Staniford 
Street intersection operates at LOS F for the peak one-hour case in the existing, and 
future no-build and build conditions. Impacts of the proposed garage ventilation system 
were also evaluated. 


5.2 Objective 


The objective of the air quality analysis is to determine whether, construction of the 
proposed Shriners Burns Institute will cause or increase any predicted exceedance of the 
Massachusetts and National Ambient Air Quality Standards (NAAQS) for carbon 
monoxide (CO). CO is used in this analysis as an indicator of roadway air pollution levels, 
since it is the most abundant pollutant emitted by motor vehicles. 

NAAQS for carbon monoxide have been set by the U.S. Environmental Protection 
Agency (EPA). Standards for the Commonwealth of Massachusetts are identical to the 
Federal standards. The primary CO standards, designed to protect the public health, set a 
maximum concentration of 35 parts per million (ppm) for a one-hour period, and 9 ppm 
for eight hours, each not to be exceeded more than once per year. 

Using air quality modeling techniques, CO levels are estimated at identified areas of 
human activity (sensitive receptors) with and without the proposed project. Projected 
pollutants levels, including background air quality, are then compared to the NAAQS. 
The air quality analysis is based on a modeling protocol approved by the Department of 
Environmental Protection (DEP)* and BRA**. 


< Beco letter from Mr. Jon Andersen, Environmental Review Officer, Department 
of Environmental Protection, September 9, 1991. 


** Approval letter from Mr. Richard Mertens, Environmental Review Officer, Boston 
Redevelopment Authority, September 6, 1991. 
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5.3. Back nd Air li 


An air quality analysis requires an estimate of "background" air quality levels. 
Background levels reflect the contribution of all sources in the project area, less the 
specific intersections and garage analyzed. For analysis purposes, background CO levels 
in the project area were determined by the DEP as 5.0 ppm and 3.0 ppm, for the peak 
one-hour and eight hour periods, respectively. These values are also used for future years 


in the analysis. 


5.4 Intersection Analysis 


5.4.1 Methodology 


The Shriners Burns Institute air quality analysis is based on DEP recommended 
procedures. The analysis calculates maximum one-hour and eight-hour CO concentrations 
at four sensitive receptors, located adjacent to the Cambridge Street/Staniford Street 
intersection for the existing (1991), no-build (1994), and build (1994) cases. 

Consistent with EPA Guidelines,* receptor locations were situated where maximum 
carbon monoxide concentrations are likely to occur (i.e., adjacent to intersection vehicle 
queues), and where the general public is likely to have access. The intersection geometry 
and receptor locations for the Cambridge Street/Staniford Street intersection are shown in 
Figure V-5.1. 

For each case, the EPA MOBILE4** and CAL3QHC*** computer programs are 
used to calculate motor vehicle emissions and CO concentrations at intersections. 
Emissions data calculated by the MOBILE4 model are based on motor vehicle operating 
conditions typical of peak one-hour and eight-hour periods. In addition, the analysis 


sd EPA, Guidelines for Air Quality Maintenance Planning and Analysis Volume 9, 


(Revised): Evaluating Indirect Sources, Second Printing, EPA-450/4-78-001, 
Research Triangle Park. 
** EPA, ine MOBILE4: Mobil Emissions Factor Model, 


EPA-AA- TEB- 89- OL Ann Arbor, MI, February, 1989. 


*** Parsons, Brinkerhoff Quade & Douglas, Inc., "Users Guide to CAL3QHC’, 
September 1990. 
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incorporated the effects of the Commonwealth’s statewide Inspection and Maintenance 
(I&M) program designed to control emissions of CO from motor vehicles. These 
emissions data were used as input to the CAL3QHC model to predict CO concentrations. 
MOBILE4 and CAL3QHC modeling methodologies are detailed in Appendix C. 

Peak PM traffic data generated for the Transportation Access Plan Component of 
the DPIR/DEIR are used in the air quality analysis to reflect worst case traffic conditions. 
Peak eight-hour volumes for approaches at the intersection are calculated by factoring the 
peak PM one-hour traffic data to reflect the average hour in the peak eight-hour period. 
A peak eight-hour to one-hour factor of 0.78 is used. 


5.4.2 Results 


The maximum predicted one-hour and eight-hour CO concentrations at sensitive 
receptors at the Cambridge Street/Staniford Street intersection are presented in Table 
_ V-5.1. The values represent the highest potential concentrations that might exist during 
the simultaneous occurrence of worst case meteorology and peak traffic conditions. 
Typical pollution levels are expected to be lower than these worst case values. 

The results of the air quality study indicate that because the proposed Shriners Burns 
Institute generates little new traffic in relation to existing peak conditions, it has no impact 
on the maximum predicted CO concentrations. 

Three of the four receptors studied show compliance with the one-hour and 
eight-hour NAAQS for future no-build and build conditions. The Cambridge 
Street/Staniford Street intersection, however, has predicted maximum CO concentrations 
above the 8-hr NAAQS for both the existing (1991) and future (1994) conditions. Under 
existing conditions, the Sun Tuey receptor has a maximum predicted concentration of 16.6 
ppm, 7.6 ppm above the allowed 9.0 ppm standard. This level decreases in the future to 
13.8 ppm for both the future build and no-build cases, still 4.8 ppm above the 9.0 ppm 
standard. Therefore, exceedances are a result of conditions independent of the propossed 
Shriners Burns Institute. Further, the project does nut exacerbate these exceedances. 

The one-hour concentrations at this receptor are below the NAAQS of 35.0 ppm for 
the existing, future no-build and build conditions. 
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TABLE V-5,1 
CAMBRIDGE STREET/STANIFORD STREET INTERSECTION 


MAXIMUM PREDI D NCENTRATIONS (PPM 
1989 Existing 1994 No-Build 1994 Buil 
Receptor Name 1-Hr -Hr 1-Hr 8-Hr 1-Hr -Hr 
1 - Benches 13.8 6.9 127 6.3 12a 6.3 
2 - Store 24 19.2 9.0 16.5 ee 16.5 VEL: 
3 - Sun Tuey 32.2 16.6 26.6 13.8 26.6 13.8 
4 - Playground ise 7.0 13:2 6.3 132 6.3 


Notes: Background levels included: 5.0 ppm (one-hour) and 3.0 ppm (eight-hour). 


National Ambient Air Quality Standards (NAAQS): 35 ppm (one-hour) and 9.0 
ppm (eight-hour). 
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5.5 Ventilation Analysi 


5.5.1 Methodology 


An ambient air quality analysis for the 1994 build case was performed to determine 
the impacts of the proposed underground parking garage ventilation system. The garage 
will be serviced by two exhaust vents. Current plans show the exhausts to be located above 
the first floor on the Blossom Street side of the Hospital. For analysis purposes, the vents 
are conservatively modeled as co-located (in the same location). 

The analysis utilizes Volume 9 Guidelines* and MOBILE4 to generate emissions 
from the garage vents for the area peak traffic hour (4:30 to 5:30 PM), the peak 8-hour 
period as well as the garage peak traffic hour, which occurs during midday. PM peak hour 
traffic data was analyzed to determine the worst case emissions from the garage. Garage 
peak and peak eight-hour traffic data was provided by the transportation engineers for this 
analysis. 

To conservatively predict the traffic impacts corresponding to the garage peak hour, 
peak PM traffic was used in conjunction with the eight-hour average background. Peak 
PM traffic data generated for the Transportation Access Plan Component of the 
DPIR/DEIR was used in the air quality analysis. A peak eight-hour to one-hour factor of 
0.78 was used to calculate peak eight-hour average traffic. Using emission data and 
current design characteristics for the ventilation system, concentrations of CO at the 
ventilation exhaust exits were determined. These concentrations were then used to 
determine ground level concentrations at seven receptor locations around the project 
using Halitsky’s gas diffusion equation.* Predictions were conducted for the peak PM 
traffic hour, the worst case eight-hour period, and peak hour for the garage. Figure V-5.2 
shows exhaust location and sensitive receptors. 

To determine total CO concentrations at each receptor, for comparison with 
NAAQS, one- and eight-hour traffic on Blossom Street and Cardinal O’Connell Way was 
also included in the analysis. CAL3QHC was used to calculate maximum impacts from 
motor vehicles on these streets at the seven receptors. 


* EPA, Guidelines for Air Quality Maintenance Planning and Analysis, Volume 9, 
(Revised): Evaluating Indirect Sources, EPA-450/4-78-008. 
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Further description of the ventilation system specifications, and parking garage air 
quality analysis are provided in Appendix C. 


§.5.2 Results 


Table V-5.2 presents results of the garage ventilation analysis for both the maximum 
one-hour and eight-hour averaging periods. Concentrations presented are ambient levels 
at the exhaust exits and at sensitive receptors away from the exhaust location; all totals 
include background concentrations of 5.0 ppm for the one-hour case and 3.0 ppm for the 
eight-hour and garage peak cases, as well as worst case impacts of traffic on Blossom 
Street and Cardinal O’Connell Way for each receptor. These results conservatively 
assume worst case meteorology occurring simultaneous with maximum garage exhaust 
concentrations and maximum street traffic impacts at receptors. 

Maximum concentrations at the seven ground-level receptors, with background CO, 
are below NAAQS for one-hour and eight-hour cases. CO levels fall off further from the 
exhaust exit locations. At all receptors, 1-hour predicted CO concentrations range from 
5.8 to 7.4 ppm and 8-hour concentrations range from 3.5 to 4.2 ppm. Peak hour traffic in 
the garage has a maximum receptor concentration of 4.6 ppm. Modeling of garage 
impacts demonstrates minimal concentrations at all the receptors examined. The 
maximum one-hour and eight-hour concentration for the garage alone is 0.2 ppm, 
therefore receptor concentrations are mostly dominated by background and traffic sources. 


5.6 Laboratory Vent Analysis 


Laboratory (fume hoods) and general hospital exhaust will be vented from the 
proposed projects’ roof top near the southwest corner. Presently the design characteristics 
of these systems are incomplete, however, the ventilation system will be designed to meet 
building codes including sufficient turn over rates. For the hospital’s general exhaust 
system, air contaminant levels are expected to be comparable with background levels as 
indoor air will be recirculated with outside air. The clean environment of the hospital is 
not expected to contaminate outside air. 


* Meteorology and Atomic Energy, 1968, p. 247. 


6004-303/ENV-7875 V-5.7 


=—=—=—=_=_ 
BLOSSOM STREET 


Jackson 
Tower 


One 
Longtellow 
Place 
Bultinch 
Builaing 


Edwards Research Bidg 


Sw 


Proposed 8 Four 
’ t. Josepns i 
4 Shriners Ghee Langfeliow 
ge Burns Place 
if hiees Institute 
Research 


Massachusetts 


Burding 
General Hospital 


a 
2 = 
= 2 
z rs 
= ¢ 
S 3 
x ; fog 
a Blackstone $0 Stanitora St. 
= Apartments 
ea 
N STREET 
PARKMAN S Charles River — | 
Foundation 
Ruth Sleeper 
Hall 


West End 


House 


Charles River Plaza 
Parking Deck 


Boston Public 
Library (Branch) 


Hohday Inn 


No ANDERSON STREET 


L 


LYNDE ST 


=) 


Se 


CAMBRIDGE. SVREET 


Slice cr 6) la, 1 


Approx. Scale in Feet 
SSS 
0 $0 100 


5582.8 1492 
FIGURE V-5.2 
A GARAGE VENTILATION EXHAUST EXITS AND RECEPTORS 


m 


V5 8 


TABLE V-5,2 
RINERS BURNS INSTI PR D GARA 
MAXIMUM AMBIENT AIR ALITY IMPA: PPM 


Predi ncentration (ppm 
Location PM Peak Hour 8-Hour Average Garage Peak Hour 
Garage Total® Garage Total® Garage Total* 
Receptor 1 0.2 7.4 0.1 4.2 0.2 4.6 
Receptor 2 0.1 6.0 0.1 3.6 0.1 37 
Receptor 3 0.1 5.8 0.1 os 0.1 3.6 
Receptor 4 0.1 6.3 0.1 a7 0.1 a8) 
Receptor 5 0.1 7.0 0.0 Se) 0.1 4.3 
Receptor 6 all 6.9 0.1 4.0 0.1 4.3 
Receptor 7 0.1 7.0 0.1 4.0 0.1 4.2 
Notes: *Total concentration is the combined impact of the garage maximum and 


CAL3QHC appt maximum impacts of Blossom Street and Cardinal 
O’Connell Way (regardless of direction) for each receptor. Background 
concentrations of 5 ppm for the PM peak hour and 3 ppm for the garage peak 
and 8-hour average are included. PM peak hour traffic for the 1994 Build case IS 
used for the garage peak hour. 


National Ambient Air Quality Standards (NAAQS): 35 ppm (one-hour) and 9.0 
ppm (eight-hour). 
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Similar to the existing conditions at the Shriners Burns Institute, fume hoods are 
present in the proposed Institute to vent intermittent work conducted in facility 
laboratories. Materials vented are typically in small quantities and typical of hospital uses, 
eg. formaldehyde. Based on data provided to the DEP by the hospital, there are no 
volatile/halogenated organic compounds presently being stored in bulk or being used in 
significant quantities for processes used at the facility. These laboratory operations are 
not expected to change significantly from present conditions as a result of the project. In 
addition, because hood exhaust is presently vented from the hospital’s roof and will 
continue to be vented from the roof of the taller proposed facility, additional dilution of 
already small quantities of laboratory exhaust is expected with construction of the nine 
story proposed project. 


5.7 Mitigation 


The results of the air quality study indicate that because the proposed Shriners Burns 
Institute generates little new traffic in relation to existing peak conditions, it has no impact 
on the maximum predicted CO concentrations. Each of the receptors studied show 
compliance with the one-hour NAAQS for the existing, future Build, and No-Build uses. 
Although the eight-hour NAAQS is exceeded under existing conditions at one receptor, 
the exceedance is a result of conditions independent of the proposed Shriners Burns 
Institute. Further, the project does not exacerbate this exceedance and is, therefore, in 
compliance with the NAAQS. 

For the garage ventilation analysis, maximum concentrations at seven ground-level 
receptors, with background CO, are below NAAQS for one-hour and eight-hour cases. 
CO levels fall off further from the exhaust exit locations. Modeling of garage impacts 
demonstrates minimal concentrations at all the receptors examined. 

The Commonwealth’s I&M program began on April 1, 1983, and has been assumed 
in the calculation of motor vehicle emission rates. This program, which results in the 
overall reduction of yearly motor vehicle emissions, was established to ensure compliance 
with the NAAQS on a Statewide basis, as outlined in the Massachusetts State 
Implementation Plan. The attainment and maintenance of the NAAQS for CO in the 
future is dependent on the continued enforcement of this program. 
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Other traffic-related mitigation measures to reduce vehicle conflicts and delays 
could similarly improve air quality. The Transportation Impact Analysis of the FEIR 
outlines transportation management strategies which the Shriners Burns Institute currently 
employs including flexible work schedules, and plans to promote ridesharing and greater 
transit usage. Because the project has no predicted air quality impact at the Cambridge 
Street/Staniford Street intersection, further mitigation is not proposed. 
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6.0 EOTECHNICAL ANALYSI 
6.1 oil Conditions 


Based on available geological data and on subsurface explorations in the immediate 
area, generalized subsurface soil and rock types are as discussed below in increasing order 
of depth below existing ground surface. 

Miscellaneous granular fill associated with building and utility construction is 
anticipated to depths of about 12 feet. The composition of the fill is most likely highly 
variable but typically consists of compact sand, silt and gravel with minor concentrations of 
wood, cinders, concrete, and other miscellaneous materials. 

Underlying the fill, a deposit of marine clay varying from 20 to 35 feet in thickness is 
anticipated. The marine clay is a stiff to very stiff gray silty clay. 

The marine clay is underlain by a deposit of very dense gray glacial till. The glacial 
till deposit generally consists of a well-graded mixture of silt, sand and gravel containing 
numerous cobbles and boulders. The till deposit is anticipated to be on the order of 10 to 
15 feet in thickness and to be directly underlain by the bedrock surface. 

The argillite bedrock surface is most likely sloping downward east to west 
approximately 45 to 55 feet below the existing ground surface. Typically, the argillite is a 
steeply-bedded shale-like rock of quite variable quality. 


6.2 Groundwater 


Based upon other work conducted in the area, groundwater is anticipated to be 
“perched” or trapped on the surface of the marine clay deposit varying from Elevation +10 
to Elevation +14 across the site. Therefore, any dewatering is anticipated to be minor in 
scope. Groundwater levels vary due to environmental factors such as precipitation and 
changes in existing drainage patterns. 

Groundwater observation wells will be installed around the perimeter of the site to 
allow the Geotechnical Engineer to monitor the groundwater levels during the 
construction period to ensure that groundwater levels are maintained prior to, during, and 
after construction. 
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6.3 Foundation Design 


Foundation support of the new nine-story hospital facility with two and a half levels 
of below-grade parking is anticipated to be by means of rock-socketted caissons drilled 
into the argillite bedrock in consideration of the relatively high loadings carried by the 
Phase I columns. 

Although the lowest level parking slab is below the groundwater level, it is 
anticipated that the perimeter walls can be sealed into the impervious marine clay and 
glacial till deposits to create a groundwater cut-off, and the lowest level slab will be 
protected against groundwater intrusion by a conventional underslab drainage system. 
Sealing the perimeter walls into the impervious subgrade and backfilling the perimeter 
walls with impervious material will maintain the existing groundwater adjacent to the 
project at its pre-construction level. 


6.4 Foundation Con ion Methodol 


In order to ensure continuous service at the Shriners Burns Institute, the first phase 
of development will include construction of levels 5 through 9 of the new structure over 
the existing facility. During Phase I, the existing facility will remain in service. This will 
require erection of several long structural trusses to transfer the new structural loadings 
outside the footprint of the existing structure. Following completion and occupancy of 
levels 5 through 9, the existing structure will be demolished and levels 1 through 4 as well 
as 2% levels of below-grade parking (100 cars maximum) will be constructed. 

Foundation support for these structures will be provided by rock-socketted caissons 
which will be installed utilizing conventional rotary drilling techniques. 

Following completion and occupancy of the Phase I structure, Phase II construction 
will commence with demolition of the existing hospital structure. Excavation for the 
below-grade portion of the new structure will follow and will be performed entirely within 
an enclosure formed by either continuously interlocking steel sheet piling or soldier piles 
and lagging. A soldier pile and lagging earth support system incorporates vertical steel 
beams known as “soldier piles" set at intervals around the perimeter of the site with 
wooden planks referred to as "lagging" spanning between the vertical soldier piles to retain 
the adjacent soil. Soldier piles, if utilized, will be placed within pre-drilled holes so as not 
to cause undue vibrations at adjacent structures. Lateral restraint of the earth support 
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system will be provided by means of either internal bracing or external tiebacks. As these 
systems are installed, the excavation proceeds incrementally with the proper bracing being 
installed to ensure continuous support throughout. 

Excavation will be conducted by conventional earth excavation equipment, primarily 
hydraulic backhoes, removing approximately 5,000 cubic yards of soil which will be loaded 
directly into trucks and disposed of off-site in accordance with the Commonwealth of 
Massachusetts Department of Environmental Protection’s solid waste disposal regulations. 

The lateral earth support system will be designed by registered professional 
engineers working in consultation with the Geotechnical Engineer. The installation and 
performance of the lateral earth support system will be continuously monitored by the 
Geotechnical Engineer during the foundation phase of construction to mitigate adverse 
movements. 

The above construction methodology has been specifically chosen to not only 
provide the necessary foundation support for the proposed structure during all phases of 
the construction, but also to protect the adjacent structures, streets and utilities from 
adverse effects attributable to the proposed construction. 


6.5 Foundation Con ion Mitigation M [ 


Measures that are expected to be employed to prevent and mitigate potentially 
adverse effects of the proposed below-grade construction fall into four general categories: 


a) Preventive Design 
b) Construction Performance Criteria 
c) Monitoring During and After Construction 


d) Pre-Determined Mitigation Measures 


The excavation procedures and lateral support system will be designed to prevent 
adverse effects in consideration of the sensitive nature of nearby structures. Specific 
performance criteria will be incorporated into the contract documents for construction of 
the project. The contractor and the proponent’s geotechnical engineer will monitor 
excavation performance for early detection of movements. The monitoring is to enable 
implementation of mitigation measures, if necessary, before adverse effects can result. 
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Specific performance criteria will be imposed on the contractor during excavation 
and below-grade construction. The proponent will require that the excavation and 
adjacent structures be monitored to specifically prohibit inappropriate construction 
practices which are known to contribute to unfavorable performance. The project 
specications will include criteria for undertaking remedial measures if movement of the 
lateral support system or underpinning system exceeds a specified limit. 

The proponent’s geotechnical engineer will review the contractor’s design submittals 
for the lateral earth support and underpinning systems of conformance to the criteria and 
specified performance requirements. Revisions will be recommended and implemented, 
as necessary, to achieve conformance. 

Full-time, on-site monitoring of the contractor’s construction activities will be 
provided by the proponent’s geotechnical engineer until the below-grade portions of the 
structure are completed. This will provide for independent monitoring of the contractor’s 
compliance with the project specifications, and will enable early notification and 
correction of on-site problems. 

The project proponent will also install and monitor appropriate survey points and 
geotechnical instrumentation to document the performance of the excavation and effects 
on nearby facilities. Such monitoring is planned to include measurements of building 
settlements, ground and earth support system movements, and other data. This 
information can provide aid in warning of unacceptable excavation performance and 
enable corrective procedures to be implemented. 

With the design submittals, the contractor will be required to provide contingency 
procedures to be reviewed by the proponent’s design team prior to construction and 
undertaken in the event of excessive excavation movement. Such measures might include 
altering the excavation procedure or installation of additional bracing. These procedures 
are consistent with accepted construction practice. 
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7.0 LID D ARD WASTE ANALYSI 


7.1 21E Summary 


A preliminary environmental site assessment was conducted by Hidell-Eyster 
Technical Services, Inc. and submitted to the Shriners Burns Institute on July 30, 1991. 
The research conducted by Hidell-Eyster consisted of a physical site inspection and 
interviews with Institute officials regarding the use and disposal of hazardous materials, a 
review of material safety data sheets maintained by the Institute, and a review of disposal 
methods for medical, solid, hazardous and radioactive wastes. Hidell-Eyster reviewed 
public records at the Department of Environmental Protection, and the Federal RCRA 
database, the CERCLA and national priority lists, and privately compiled historic and land 
use mapping. A review of records and testing with regard to the 1,000 gallon underground 
oil storage tank on-site (installed in 1987) which holds fuel for the emergency generating 
system, was also conducted by Hidell-Eyster. In the opinion of Hidell-Eyster, the site does 
not present a threat to the environment or to the safety, health and convenience of the 
public, as defined in MGL Chapter 21E, and no evidence of a release of hazardous 
materials or petroleum products was found. 


7.2 n ion W. 


7.2.1. Demolition Debris 


The demolition work for the proposed Shriners Burns Institute is anticipated to last 
approximately ten weeks. During the demolition period, seven trucks of demolition debris 
will be removed daily from the site. Each truck holds approximately 30 to 40 cubic yards 
of debris, totalling approximately 245 cubic yards per day. The project will generate 
approximately 6,000 cubic yards of demolition debris. Construction debris will consist 
primarily of wood, metal, and non-contaminated steel and approximately 75% of the 
debris will be recyclable (wood, steel, masonry). 


7.2.2 Debris Composition and Disposal Sites 


Prior to demolition or construction, the Shriners Burns Institute will hire a qualified 
professional to determine if there is any asbestos in the existing building. If any exists, the 
Shriners will have it removed by a licensed contractor prior to any demolition. Any 
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contaminated waste will be handled and disposed of by a licensed contractor in an 
approved landfill in compliance with all applicable local and state regulations. 

The bulk of the construction debris will consist of non-contaminated steel, metal, 
wood, brick, and roofing material. Some of the steel, wood, and metal may be salvaged, 
and the rest will be removed by the contractor. The waste will be disposed of in an 
approved landfill under the authority of the contractor. To prevent the accumulation of 
debris on-site, disposal of debris will be carried out while the demolition is occurring. The 
naming of specific sites for disposal is premature at this time since conditions and 
available disposal sites may change by the time construction begins. The demolition 
contractor will, however, assume full responsibility for disposing the debris efficiently and 
appropriately in accordance with applicable regulations. 


7.3 Operational Waste 


Upon completion of construction, solid waste generated by the proposed Shriners 
Burns Institute project will increase as a result of new research, office, and outpatient 
examination rooms. The estimated operational waste from the proposed office space is 
based on current rates of waste generation at the Shriners Burns Institute and assuming 
similar rates for the additional office space. Similarly, to determine the amount of waste 
from the proposed research and outpatient space, current rates of waste at the Shriners 
Burns Institute have been calculated and applied to the project. 


7.3.1 Office Waste 


Increase in office space will result in an increase of approximately 8.92 tons per year, 
as shown on Table V-7.1. It is anticipated that the waste will continue to be picked up 
every other week by BFI Industries. 


7.3.2 Radioactive Waste 


As shown on Table V-7.1, the increase of 40 researchers is expected to result in an 
additional 335 gallons of radioactive waste per year. The waste is expected to be disposed 
of as it is currently. The radioactive waste generated by the research laboratories is 
disposed of by each individual laboratory. The waste is separated and packaged and taken 
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TABLE V- 


WASTE GENERATED BY THE EXISTING 
HRINERS_ BURNS _IN 


No. of Estimated Annual 
Employees/ Generation Rate/ 
Type Patients Solid Waste Ibs/person 
Office * 210 156 tons/year 1,486 lbs/person 
Radioactive 60 402 gallons/year 6.7 gallons/year 
(based on number of 
researchers) 
Patient Medical Waste 30** 19.77 tons/year 1,318 lbs/person 
(based on number of 
patients) 
Research Medical Waste 60 6.2 tons/year 208.50 Ibs/person 
(based on number of 
researchers) 


ESTIMATED NET NEW_WASTE FROM_THE PROPOSED 


HRINERS BURNS IN ne 
No. of Estimated Annual 
Employees/ | Generation Rate/ 
Type Patients _Ibs/person _ Solid Waste 
Office* 1 1,486 Ibs/person 8.92 tons/year 
Radioactive 50 6.7 gallons/year 335 gallons/year 
(based on number of 
researchers) 
Patient Medical Waste 4$** 1,318 lbs/person 29.66 tons/year 
(based on number of 
patients) 
Research Medical Waste 50 208.50 lbs/person 5.21 tons/year 
(based on number of 
researchers) 


‘ Also includes doctors, administrative and custodial staff. 


Number of outpatients per clinic. The hospital conducts the clinic a minimum of 
three times per week. 
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to the Massachusetts General Hospital dumpster dock where a technician from the 
Harvard University Environmental Health and Safety Department accepts it for disposal. 
The waste is picked up twice a week. 

According to a representative of the Harvard University and Harvard Affiliated 
Radiation Protection Program through Massachusetts General Hospital, if the radioactive 
material is short-lived, it is decay-stored until no longer radioactive and is then disposed 
of. If the radioactive material is not short-lived, it is sent to a broker who disposes of the 
material. The brokers which currently receive the radioactive waste are located in Florida 
or Washington. Beginning in 1993, the waste sent to Washington will remain in 
Massachusetts. 


7.3.3 Medical Waste 


The additional annual medical waste resulting from the increase in patients and 
researchers is estimated to be approximately 34.87 tons per year. The waste is picked up 
every morning by BFI Industries in Lawrence, Massachusetts and will continue to be 
picked up daily. The estimate may be high because it represents a straight ‘ine 
extrapolation from the existing patient mix, which includes in-patients. The expected 45 
patient increase will consist solely of out-patients who will be present on the premises only 
for a few hours each visit. Presumably the out-patients will generate less waste than 
in-patients who are present 24 hours a day. 


7.4 Reeyclin 
It is anticipated that the new space for the dumpster will allow recycling bins to allow 


the initiation of a recycling program. The program is expected to include waste reduction 
techniques as well as recycling. 


7.5 Mitigation 
7.5.1 Solid Waste 


It is anticipated that the new space for the dumpster will allow for recycling bins to 
initiate a recycling program. The program is expected to include waste reduction 
techniques as well as recycling. 
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Following is a list of some of the waste reduction measures that are being considered 
for the new building in addition to the implementation of a paper recycling program: 


0) Adding a second compactor for paper, cardboard, and plastics in the loading 
dock (space has been allocated); 


) Working with the Purchasing Department to use vendors and products that 
use less corrugated cardboard (i.e., using paper towel rolls rather than 
multi-fold towels which are packaged in corrugated cardboard); 


o Installing a cardboard baler which compacts and bales corrugated cardboard; 
and 
0) Working with vendors to supply medical supplies that can be reused or 


recycled rather than disposed of. 
The specific waste programs will be finalized as the project progresses. 
7.5.2 Hazardous Waste 
Based on the preliminary environmental site assessment, the site does not present a 
threat to the environment or to the safety, health, and convenience of the public as defined 


in MGL Chapter 21E, and no evidence of a release of hazardous materials or petroleum 
products was found. 
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8.0 OPERATIONAL NOISE ANALYSIS 
8.1 Intr ion 


Both the existing Shriners Burns Institute and proposed Replacement Facility will 
produce sounds that can be measured beyond the property boundary. The following noise 
analysis contains a discussion of the existing noise environment, of noise sources at the 
existing facility and of the potential impact on the existing noise levels from proposed 
sources. It is concluded from this analysis that the noise from the proposed facility is 
expected to comply with the City of Boston A-Weighted Noise Standards and the 
Massachusetts Department of Environmental Protections’s (DEP’s) noise policy. 

The facility is located at the intersection of Blossom Street and Wm. Cardinal 
O’Connell Way in Boston, Massachusetts. The primary noise source at the existing 
facility is the mechanical equipment located on the fourth floor penthouse/roof level. 
Similar equipment will be installed in the Replacement Facility and will be located on the 
fifth floor of the proposed nine-story structure immediately above the existing penthouse. 
Most of the equipment operates 24 hours per day, seven days per week. Other pieces of 
equipment cycle on and off during periods of reduced demand such as nighttime and 
weekend hours. Since all of the equipment may be operating at any time, it is assumed for 
the purposes of this analysis that all equipment is in constant operation (a worst case 
scenario). 


8.2. Noise Im nd Noise Metri 
8.2.1 Noise Defined 
Noise is officially defined as "unwanted sound". Imbedded in this definition are the 
two principal features of noise: it is sound; and there must be someone hearing it who 


considers it to be unwanted. Noise is a common feature of our everyday lives. Frequently, 
most of us ignore it, but on occasion it becomes disturbing and disruptive to our activities. 
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8.2.2 Effects of Noise 


Noise assessment requires developing relationships between the physical properties 
of a sound field, which can be measured with instruments; and people’s reaction to the 
sound, which must be measured with psychological or sociological tools. Some of the 
common noise impact assessment tools are: 


) Annoyance 


When polls are conducted, some people report that they are "highly annoyed" 
by noise. The percentage claiming to be highly annoyed increases with the 
magnitude of the sound level in their environment; but some people (about 
10%) are highly annoyed regardless of how quiet their sound environment is, 
and others (10% to 20%) are never annoyed regardless of the loudness of 
their environment. People tend to be more annoyed by sounds at night than 
in the daytime, more annoyed when at their homes than when travelling or at 
work and more annoyed by new sounds than by familiar ones. The extent of 
people’s annoyance with sounds may be related to their control over and 
attitude towards the sound source. 


0 Activity Interference 


Sound can interfere with human activities by limiting speech communication 
or the ability to listen to the telephone, radio or television. Sounds can also 
interfere with concentration and with sleep. (There is wide variability among 
people, and from occurrence to occurrence for a given person, in the effects 
of sound on sleep.) The potential for activity interference as caused by noise 
has been considered by the United States Environmental Protection Agency 
(USEPA) in their "Levels" document!, 


1 Information on Levels of Environmental Noise ee to Protect the Public 
Health_and Welfare with an Adequate Margin of Safety, USEPA Document 


550/9-74-004, March, 1974. 
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fc) Health Eff 


The most obvious health effect of noise is that intense exposures, such as to a 
nearby explosion; or prolonged exposure to very loud sounds can lead to loss 
of hearing. Stress effects (changes in heart rate, blood pressure, etc.) have 
also been observed in high noise levels. Avoidance of the potential for 
hearing damage to people at work is the basis for the occupational noise 
exposure limits promulgated by the United States Occupational Health and 
Safety Administration (OSHA). 


When evaluating noise impacts it is important to remember that noise regulations 
and guidelines are attempts to set quantitative limits to sounds - something that can be 
measured with an instrument - in order to protect against a typically subjective human 
reaction. Although the sound limit may be discrete, human reactions are highly variable. 
Noise in communities is almost always a quality-of-life issue and almost never a health 
issue. As such, it is appropriate that noise regulations or guidelines be protective of the 
"average" community or of "most" persons. It is not possible for any guidance to satisfy 
everyone, just as it is not possible to tell people what will or will not annoy them. 


8.2.3 Noise Metrics 


There are a number of ways in which sound (noise) levels are measured and 
quantified. All of them use the logarithmic decibel (dB) scale. The following is a brief 
introduction to the noise measurement terminology used in the noise analysis. 

The Sound Level Meter used to measure noise is a standardized instrument.? It 
contains “weighting networks” to adjust the frequency response of the instrument to 
approximate that of the human ear under various circumstances. One network is the 
A-weighting network. (There are also B- and C-weighting networks.) Sounds are 
frequently reported as observed with the A-weighting network of the sound level 


2 29 CFR Ch. XVII, § 1910.95. 
3 American National ndar ification for n vel _ Meters, American 


National Standards Institute (ANSI) S1.4-1983, published by the Standards 
Secretariat of the Acoustical Society of America, NY. 
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meter. A-weighted sound levels emphasize the middle frequency (i.e. middle pitched - 
around 1,000 hertz [Hz]) sounds, and de-emphasize lower and higher frequency sounds. 
A-weighted sound levels are reported in decibels designated as "dBA". 

Because the sounds in our environment usually vary with time they cannot simply be 
described with a single number. Two methods are used for describing variable sounds. 
These are exceedance levels and the equivalent level, both of which are derived from a 
large number of moment-to-moment A-weighted sound level measurements. Exceedance 
levels are values from the cumulative amplitude distribution of all of the sound levels 
observed during a measurement period. Exceedance levels are designated Ln, where n 
can have any value from 0 to 100 percent. For example: 


rc) Lgg is the sound level in dBA exceeded 90 percent of the time during the 
measurement period. The Lgq is close to the lowest sound level observed. It 
is essentially the same as the residual sound level, which is the sound level 
observed when there are no obvious nearby intermittent noise sources. 


0) Lsq is the median sound level: the sound level in dBA exceeded 50 percent of 
the time during the measurement period. 


oO LQ is the sound level in dBA exceeded only 10 percent of the time. It is close 
to the maximum level observed during the measurement period. The Lg is 
sometimes called the intrusive sound level because it is caused by occasional 
louder noises like those from passing motor vehicles. 


By using exceedance levels it is possible to separate prevailing, steady noises (the 
Lo) from occasional, louder noises (the L109) in the noise environment. 

The equivalent level is the level of a hypothetical steady sound that would have the 
same energy (i.e., the same time-averaged mean square sound pressure) as the actual 
fluctuating sound observed. The equivalent level is designated Leg and is also 
A-weighted. The equivalent level represents the time average of the fluctuating sound 
pressure, but because sound is reported on a logarithmic (dB) scale and the averaging is 
done with linear mean square sound pressure values, the Leg is mostly determined by 
occasional loud, intrusive noises. 
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When a Steady sound is observed all of the L, and the Leg are equal. The analysis 
of noises from operation of the Burns Institute in Section 8.5 of this analysis treats all 
noises as though they will be steady and continuous. 

The day night sound level, or Lgp, is a special kind of equivalent level determined by 
adding a 10 dBA penalty to sounds occurring at night between the hours of 10:00 PM and 
7:00 AM. The Lg, is a useful metric of community noise impact because people in their 
homes are much more sensitive to noise at night, when they are relaxing or sleeping, than 
they are to noise in the daytime. The day night sound level is favored by the USEPA and 
other agencies for rating community noise impacts. (See the reference in footnote 1.) 

In the design of noise control treatments it is essential to know something about the 
frequency spectrum of the noise of interest. (Noise control treatments do not function like 
the human ear so simple A-weighted levels are not useful for noise-control design.) The 
spectra of noises are usually stated in terms of octave band sound pressure levels, in dB, 
with the octave frequency bands being those established by standard.* To facilitate the 
noise-control design process, the estimates of noise levels caused by the operation of the 
project in Section 8.5 are also in terms of octave band sound pressure levels. 


8.2.4 Typical Noi vel 


Figure V-8.1 illustrates typical noise levels produced by noise sources familiar from 
everyday experience. 


8.3 Existing Noise Environment 


An ambient noise level survey was conducted to characterize the existing acoustical 
environment in the vicinity of the Shriners Burns Institute. The survey measure was 
conducted to the combined noise level from all local noise sources at each of the selected 
receptors. Significant noise sources in the area around the site include mechanical 
equipment at several institutional and residential facilities and traffic. Very low local 
traffic volumes were observed in the area during measurement periods, no more than two 
vehicles in any ten-minute sample. Minor contributions of insect noise and distant traffic 


4 American National ification for ve, Half-octave and Third- Vv 
Band Filter Sets, ANSI Si iI. -1966(R 1975). 
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noise were observed. Cricket noise was audible at several locations but was distant and 
infrequent. Traffic noise observed to be from Cambridge Street and Charles Street, 
approximately two blocks south and west respectively, was limited to occasional large 
trucks. 

Ambient noise level measurements were made at several locations in the vicinity of 
the site which were representative of the residential and institutional facilities adjacent to 
the site. Since noise impacts are greatest when existing noise levels are lowest, the study 
was designed to measure community noise levels under conditions typical of a "quiet 
period” for the area. The results of the survey allow both quantitative and qualitative 
analyses of the acoustical environment surrounding the proposed facility. The 
characterization of the ambient sound levels addresses the acoustical effects of local 
traffic, nearby institutional and more distant commercial activities, and neighborhood 
activities. 


8.3.1 Noise Measurement Locations and Local Buildings 


A tour of the area around the :proposed site was conducted to determine the location 
of the nearest noise sensitive receptors in the vicinity. Six measurement locations around 
the site were selected to obtain an adequate spatial representation of the ambient noise 
levels. The measurement locations are shown on Figure V-8.2. Buildings in the area are 
also identified on Figure V-8.2 and are described briefly below. Observations were made 
at curbside and are for the sole purpose of identifying existing sources of community noise 
and probable land uses of properties adjacent to the project site. 


Noise Measuremen i 


Locations A and B are on the roof of the existing Shriners Burns Institute. Location 
A is on the northwest edge of the roof, overlooking the main entrance. Location B is on 
the southeast edge of the auditorium roof. The orientation of these locations in 
relationship to the building’s mechanical equipment is identified on Figure V-8.4. 
Location C is northwest of the Regina Cleri House. This entrance, owned by St. Joseph’s 
Church, is a shared accessway for the Church, Regina Cleri House and in part for the 
Shriners Burns Institute. Location D is on the sidewalk along Blossom Street to the west 
of Hawthorne Place tower. Location E is on the sidewalk along Wm. Cardinal O’Connell 
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Way between Hawthorne Place tower and St. Joseph’s Church rectory. Location F is on 
the sidewalk along Blossom Street between Blackstone Apartments and the Bartlett 
Building. 


Local Buildings and Associated Noise Sources 


) Shriners Burns Institute 


The existing four-story building is a hospital for research and treatment of 
burns. Operation of the facility requires substantial climate control 
equipment which is located in the 4th floor penthouse. Air is taken in and 
exhausted from this equipment through louvered openings in the walls of the 
penthouse. The equipment is the only nighttime noise source at the facility 
heard at any measurement location. An existing cooling tower is installed 
within the penthouse level behind a protective brick wall which extends from 
three feet above the building roof to the top of the penthouse (approximately 
15 feet). The equipment was heard from several locations, but did not 
dominate the ambient noise levels at any measurement location. The 
Replacement Facility will be constructed on the same site with most potential 
noise sources to be located on the Sth floor. This would be directly above the 
existing Burns Institute mechanical equipment. 


6) Hawthorne Place 


The residential tower is located to the north-northeast of the site on the north 
side of Wm. Cardinal O’Connell Way. The building is approximately 16 
stories tall and is the nearest of several residential towers in the same general 
area. Four vehicles entered or exited the facility during the measurement 
periods at several nearby locations. A security cruiser also drove through the 
parking lot during the measurement period. 


6) seph’s Church 


The Roman Catholic Church shares a rear alley with the Shriners Burns 
Institute from O’Connell Way. A parking area between the two facilities is 
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posted for use by the Church or the Regina Cleri House. Two vehicles drove 
in or out of the parking lot during the measurement period at a nearby 
loca..on. The church rectory is located on the end of the building nearest the 
Burns Institute, so the property is considered to be a residential use. 


fe) Regina Cleri H 


The 10-story residential building to the southeast of the site is part of the St. 
Joseph’s Church facility and is a home for retired priests. Nighttime noises 
observed near the building were from window air conditioning units installed 
in several of the apartments and the two vehicles already mentioned. 


6) The Bl ne Apartmen 


The 11-story residential building is south of the site and abuts the Shriners 
Building. The nighttime noise observed from this property was from 
intermittent operation of HVAC equipment installed in each unit and visible 
from the outside. A mewspaper truck also made a delivery during 
measurements at a nearby location. 


oO Bartlett Hall 


The eight-story Massachusetts General Hospital (MGH) residential building 
is southwest of the site, on the opposite side of Blossom Street. It is similar to 
and representative of several other residential buildings along Blossom Street 
which are farther from the site. Nighttime noise observed at this building was 
associated with numerous window air conditioning units operating 
intermittently. 


re) Wellman Research Building and Edwards Research Building 


The two MGH buildings are located to the west of the site, on the opposite 
side of Blossom Street. The seventh floor of the Wellman Building’s 11 floors 
is covered by louvered openings, housing mechanical equipment. The cooling 
tower and other mechanical equipment located on the roof of the Edwards 
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Research Building could be heard operating at all measurement locations. 
Louvered openings also indicated more mechanical equipment in the top 
floor of this eight-story building. Additional mechanical equipment is located 
on the roof of MGH buildings to the west of the Edwards Research Building. 
Noise from this additional equipment was observed at the measurement 
location in front of Hawthorne Place. Both of these buildings are analysed as 
business uses. 


8.3.2 Measurement Methodology 


Measurements were made during a weekday nighttime period. Care was taken to 
measure samples of ambient noise which were typical of the local institutional and 
community activities. The measurements were timed to avoid high daytime traffic volumes 
and were made under modest temperature and low wind conditions. Patches of wet 
pavement remained in the area from an earlier light rain, but no standing water was 
observed. Local traffic noise was observed to be typical of operation on dry pavement. 
There was an insignificant amount of insect noise included in the samples. Data sampling 
was stopped during periods of outside intrusions such as aircraft pass-overs, emergency 
sirens, or helicopter activity at nearby hospital facilities. Data collection was resumed at 
the end of such intrusions, to fulfill the pre-defined 10 minute sampling period. The 
survey conditions are described below. Meteorological comments are based on on-site 
observations. A Dwyer handheld wind meter was used for wind measurements. A 
household alcohol thermometer was used for temperature measurements. 


Conditions for Nighttime Ambient Noise Measurements 


Time: 1:30 am to 4:30 am, Thursday, September 5, 1991 
Meteorology: Low overcast, 72°F, winds 0-3 mph from the southwest 


8.3.3 Measurement Equipment 


A Bruel & Kjaer (B&K) Type 2231 Modular Precision Sound Level Meter, equipped 
with a B&K Type 4155 half-inch Prepolarized Condenser Microphone and a three inch 
foam wind screen were used to collect statistical A-weighted ambient sound pressure level 
data. The instrumentation meets the “Type 1 - Precision" requirements set forth in 


6004-303 /ENV-7875 V-8.11 


American National Standards Institute (ANSI) S1.4 (see footnote 3) for acoustical 
measuring devices. The meter was equipped with a B&K Type BZ 7101 Statistical 
Analysis Module, which automatically calculates the exceedance levels obtained during the 
sampling period. The meter was also equipped with a B&K Type 1625 octave band filter 
set meeting ANSI S1.11 standards which was used for the collection of the residual 
spectrum data. The measurement equipment was calibrated in the field before and after 
the survey with a B&K Type 4230 acoustical calibrator. 

An octave band sound pressure level spectrum analysis was made at each receptor 
location during each measurement period. Residual sound pressure levels were measured 
within each of nine frequency ranges to quantify the general spectrum shape and 
frequency content of the existing ambient noise. 


8.3.4 Survey Results 


The results of the surveys are tabulated in Table V-8.1. Along with the quantitative 
values are provided lists of major sources of noise observed during each sampling period. 
Background (L9q) ambient sound pressure levels observed in the area of the project site 
ranged from 57 dBA to 62 dBA at street level and from 59 dBA to 65 dBA at the existing 
Shriners facility roof level. 


8.4 Noise Regulati riteria 
8.4.1 Applicable Noise Regulations 
Noise impact is judged on two bases: the extent to which governmental regulations 
or guidelines may be exceeded, and the extent to which it is estimated that people may be 


annoyed or otherwise adversely affected by the noise. The governmental regulations that 
may be applicable to noise caused by activities at the project site are summarized below. 


Federal 


ce) Occupational Noise Exposure Standards: 29 CFR 1910.95. 
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Position Description 

A - Roof Northwest 

B - Roof South 

C - Regina Cleri Lot 

D - Front of Hawthorn Pl 


E - Near Tennis Courts 


F - Front of Blackstone 


Position Description 


A - Roof Northwest 


B - Roof South 


C - Regina Cleri Lot 


D - Front of Hawthom Pl 


E - Near Tennis Courts 


F - Front of Blackstone 


3:40 


2:38 


3:59 


67 


61 


58 


62 


61 


63 


LS0 


66 


60 


oe 


61 


60 


62 


TABLE V-8.1 
F HTTIME AMBIENT NOISE 


Thursday, September 5, 1991 


RESIDUAL 
OCTAVE BAND ANALYSIS 
dB (re: 20 microPascals) 


63 


74 
68 
64 
68 
67 
64 


Octave band center frequency (Hz) 


1 


25 


71 
68 
62 
66 
65 
62 


250 500 1000 2000 4000 8000 
69 66 59 54 45 
62 59 54 48 4) 
60 57 51 46 42 
64 61 56 51 46 
62 61 55 48 a 
60 $7 51 46 42 


AMBIENT NOISE LEVELS 
dBA (re: 20 microPascals) 


L90 


65 


59 


57 


61 


59 


62 


Leq 


66 


60 


57 


61 


60 


62 


Noise Sources 


Mechanical equip. (Wellman, Shriners, MGH) 


Mechanical equip. (Wellman, Shriners, R.C house, 
Blackstone) 

Mechanical equip. (Wellman, Shriners, Blackstone, 
R. C. house), distant traffic, cricket, light breeze 
Mechanical equip. (Wellman, Shriners, MGH), traffic 
distant cricket 

Mechanical equip. (Wellman, MGH, Shriners), distant 
traffic, distant cricket 

Mechanical equip. (Wellman, Blackstone, Shriners, 


Bartlett), traffic (Blossom, distant Cambridge) 


* Start time of 10 minute sample (meter was stopped during intrusions of outside noise) 
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10/17/9 
t 


oO The State of Massachusetts Department of Environmental Protection’s Noise 
Policy: DAQC policy 90-001. 


Local 
) City of Boston Code - Ordinances: Section 16-26 Unreasonable Noise. 
) The City of Boston Air Pollution Control Commission Regulations for the 


Control of Noise in the City of Boston. 


The federal regulation restricts the noise exposure of employees at the workplace as 
referred to in OSHA requirements. The state DEP policy limits pure tone conditions and 
source noise levels to 10 dBA above ambient measured at the project property line and at 
the nearest residence. It is assumed that the regulation of noise related to this project will 
be deferred by the DEP to the quantifiable standards established by the City of Boston. 
The first Boston regulation defines normal construction hours to be between 7:00 a.m. and 
6:00 p.m. on weekdays and provides limits on construction noise produced outside this 
time period. The second Boston regulation establishes maximum allowable sound 
pressure levels by zoning district measured at the property line of the recieving property. 
Table V-8.2 outlines the standards that can be applied to the operation of the hospital. 


8.4.2 Other Noise Impact Criteria 
HUD Housing Regulati 
The United States Department of Housing and Urban Development (HUD) has 


established regulations limiting the noise environment at locations where federal-aid 
housing is to be built. According to the HUD regulations, sites where the Lg, does not 


6 24 CFR Part 51. 
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TABLE V-8.2 
CITY _OF BOSTON 
TABLE OF ZONING DISTRI ISE STANDARD 
Ww PR E 


Residential Residential-Industnal Business Industrial 
Octave Band Zoning Distnct Zoning Disinct Zoning Distnct | Zoning District 


Center All Other All Other 


Frequency Daytime Times Daytime Times 


(dB) (dB) (dB) (dB) 


75 68 Tee 


76 67 71 


65 


Si 


51 


45 


A-Weighted 
(dBA) 


Notes: - Noise standards are extracted from Regulation 2.5, City of Boston Air Pollution Control 
Commission, “Regulations for the Control of Noise in the City of Boston”, adopted 
December 17, 1976. 


- dB and dBA based on a reference pressure of 20 micropascals. 


- Daytime refers to the period between 7:00 a.m. and 6:00 p.m. daily except Sunday. 
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exceed 65 dBA are acceptable for housing; sites where the Lg, is between 65 and 75 dBA 
are normally unacceptable but may be approved under special circumstances; and sites 
where the Lg, exceeds 75 dBA are unacceptable. It is assumed that HUD considered the 
potential for sleep disturbance in establishing these regulatory limits for housing sites. 


8.5 rational Noise Impacts and Mitigation M r 


Noise control is an inherent consideration in the design of a major urban facility. 
The noise control designers must analyze all of the potential noise sources at the facility 
and all of the noise propagation paths between these sources and sensitive locations inside 
and outside of the hospital. Specialized noise control treatment is then designed for each 
individual noise source identified as potentially producing excessive noise at sensitive 
locations. 

At this point in time the Shriners Burns Institute is still in the preliminary design 
stage and detailed noise control studies have not yet been done. Nevertheless, the major 
potential sources of community noise have been identified. The following noise impact 
analysis focuses on these major sources, and demonstrates that it is feasible to design the 
facility so that it will not produce excessive noise at the boundaries of adjacent properties. 


8.5.1 Noi vel Prediction Meth 


The analysis focuses on nighttime noise levels in the area because this is the most 
stringent noise-control design period for the facility. Residential land use is assumed for 
neighboring buildings with the exception of business (institutional) use for the Wellman 
Research Building and Edwards Research Building of Massachusetts General Hospital. 
For the puposes of this analysis, a location was selected in the vertical plane representing 
the property line which is likely to be exposed to the highest project noise levels. Since 
noise levels decrease with distance, more distant residential properties were not 
considered but will also meet the assigned criteria. Attenuation with distance is calculated 
as - 10Log[2xR2], where R is in meters; minus air absorption for standard atmospheric 
conditions from Table 5.1 of the Edison Electric Institute’s Environmental Noise Guide’ 
(EEIG). 


7 Published in 1978 and later revised by Edison Electric Institute, New York (now in 
Washington, DC), an electric utility trade group. 
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The noise sources at the facility emit sound energy primarily in one direction, 
directly out of the louvered opening (known as directivity). It is conservatively assumed 
that no energy is lost around the back side of the building (i.e., 1/4 spherical radiation is 
assumed). Directivity is similarly accounted for at locations very near a large source such 
as the fifth floor intake louvers. At small distances, the observed sound levels are 
dominated by the portion of the source nearest to the observer. This analysis assumes that 
the observed source size is limited to a radius equal to the source-reciever distance. For 
example, at 10 feet from a 50 x 12 feet louvered opening, the observed sound level is 
determined by an area 20 feet by 12 feet (maximum of 10 feet on either side of the nearest 
point) 

The Replacement Facility will have similar equipment as is installed in the existing 
Burns Institute. The equipment will be placed on the fifth floor of the proposed structure 
which is immediately above the location of the existing mechanical equipment penthouse. 
The fifth floor equipment will include cooling towers, water chillers, HVAC air handlers 
and miscellaneous pumps. The preliminary equipment location is shown on Figure V-8.3. 
The approximate layout of the major equipment in the existing penthouse is shown on 
Figure V-8.4. , 

Octave band sound pressure level measurements were made of the existing facility 
noise sources to estimate the spectra of the proposed facility sources. The microphone 
was placed approximately two feet from the wall openings to prevent the sample from 
being contaminated by noise from another source or from the air moving through the 
opening. The measurement equipment and methodology used are described in Section 
8.3.2. The measured spectra were scaled for the increased equipment power and wall 
opening area expected at the proposed facility. Predictions also reflect noise mitigation 
needed to assure the compliance of the facility with City of Boston standards. Specific 
noise reduction measures have not yet been determined, but noise reduction measures will 
be incorporated into later stages of facility design. 


8.5.2 Predicted Facility Noise Levels 


Results of the analysis are provided in Table V-8.3. Sound pressure levels are 
predicted for each major noise source at the adjacent property line. The point in space 
along the property line plane where the maximum is expected is identified in the table. 
Contributions from multiple sources are combined where appropriate. 
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TABLE V-8.3 
MAXIMUM PREDICTED NOISE LEVELS 
dB (re: 20 microPascals) 


Maximum sound levels expected, Hawthorne Place property line 
Predicted at the southwest corner of the property, 5 floors elevation 

Combined Octave Band Center Frequency (Hz) 
Contributing source(s) dBA Silos) 63 5 250 500 1000 2000 4000 8000 
5th floor exhaust vent = < 62 56 47 40 35 28 eS 22 
Garage exhaust vent {-3 dB) g2 50 43 36 26 24 12 3 


Total 
Boston Standard {res) 


Maximum sound levels expected, Church property line 
Predicted nearest intake vents, 5 floors elevation 


oy ieee Octave Band Center Frequency {Hz) 
Contributnng source(s) = = = = = ee era 4000 a 


Total 


Boston Standard {res) 


Maximum sound levels expected 8lackstone property line 
Predicted nearest intake vents, 5 floors elevation 


aos Octave Band Center Frequency (Hz) 
Contributing source(s) = = 63 125 250 $00 1000 2000 4000 8000 


5th floor intake vents cues 


Total 
Boston Standard {res) 


Maximum sound levels expected, Bartlett Hall property line 
Predicted at the northeast corner of the property, 5 floors elevation 


Combined Octave Band Center Frequency (Hz) 
Contributing source(s) dBA S18 63 125 250 500 1000 2000 4000 8000 
5th floor intake vents 35 All 19 13 
5th floor exhaust vents 42 39 Be 30 31 
garage vents {-3d8} Sl 30 21 


Total 
Boston Standard {res) 


Maximum sound levels expected, Wellman Building property line 
Predicted at the southeast corner of the property, 5 floors elevation 


Combined Octave Band Center Frequency (Hz) 
Contributing source(s} dBA Sileo 63 125 250 500 1000 2000 4000 8000 
5th floor intake vents 65 56 51 43 35 28 AT 
5th floor exhaust vents ss es ¥ oe ve _ _ 


garage exhaust (-3 dB) 


Total 
Boston Standard 51 
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summary Table Version 9/22/91 


8.5.3 Compliance to Regulations and Mitigation Measures 


The Shriners Burns Institute has made a significant committment to noise control in 
the design of the facility. Construction of the Replacement Facility is expected to reduce 
the ambient noise levels present in the community. The City of Boston noise regulations 
will be complied with and, in fact, the levels are expected to be below the levels produced 
by the existing smaller facility. The larger structure of the Replacement Facility will also 
provide additional shielding of existing noise sources at some locations. Project related 
noise at the closest residences is also expected to be below the level considered by the 
Department of Housing and Urban Development as acceptable for housing. 

Existing ambient noise levels were observed to exceed the City of Boston standards 
under conditions typical of the quiet periods for the area. By committing to comply with 
the Boston standard, the facility noise contribution will be well below the ambient levels. 
Noise reduction of various project related sources has been identified which will be 
necessary to achieve the overall noise control goals. Selection of the most appropriate 
noise control method will be identified in later stages of project design. These methods 
may include but are not limited to the following: 


) Installation of Noise Control Louvers on some or all of the building openings. 


) Installation of silencing material in the ductwork and plenums associated with 
the building’s mechanical system. 


6) Arrangement of the various pieces of equipment on the fifth floor to 
minimize the noise exposure to building openings. 


0) Application of sound absorbtive material to noise sources or reflective 
surfaces around the sources. 
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9.0 NSTR N_IMPA ANALYSI 
9.1 n ion Activity Schedule 


A Construction Management Plan (CMP) will be submitted to the Boston 
Transportation Department for approval prior to the start of construction. The CMP 
includes specific mitigation measures and staging plans to minimize impacts to the 
abutters. 

The construction period for the proposed Shriners Burns Institute is expected to last 
approximately 3¥2 years. Typical construction hours for the project will be from 7:00 AM 
to. 3:30 PM, Monday through Friday, although steel erection, foundation preparation, 
concrete pouring, and masonry work may extend to 5:30 PM on weekdays. A preliminary 
construction schedule is shown on Figure V-9.1. 


9.2 Construction Air Quality 


Potential Impacts 


Impacts associated with demolition, land clearing, ground excavation, and other 
construction activities may generate fugitive dust, which will result in localized increases in 
airborne particulate levels. Fugitive dust emissions from construction activities will 
depend on such factors as the properties of the emitting surfaces (e.g., soil silt content, 
moisture content, and volume of spoils), meteorological variables, and construction 
practices employed. 


Mitigation 


To reduce emissions of fugitive dust and minimize impacts on the local environment, 
a number of strictly enforced mitigation measures will be adhered to. These include: 


) During dry periods, using wetting agents on areas of exposed soil and 
demolition activities on a scheduled basis. 


0) Using covered trucks for transportation of excavated material and demolition 
debris. 
) Minimizing storage of debris on-site. 
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a) Locating aggregate storage piles away from areas having the greatest 
pedestrian activity. 


Oo Monitoring of actual construction practices to ensure that unnecessary 
transfers and mechanical disturbances of loose materials are minimized. 


) Periodic cleaning of streets and sidewalks to minimize dust accumulations. 


9.3 Construction Noise 
9.3.1 Introduction 


Although the project proponent is committed to mitigate impacts of the construction 
of the Shriners Replacement Facility, increased community sound levels are an inherent 
consequence of construction activities. The following analysis contains a discussion of the 
existing noise environment, expected construction activities by phase, and the potential 
impact of construction noise on existing noise levels. Terminology and metrics used in the 
analysis are consistent with those described in Section 8.2, Operational Noise. On the 
basis of this analysis, it can be concluded that the construction noise standards of the City 
of Boston will be complied with and that construction noise will not interfere with typical 
daytime activities at the Shriners Burns Institute or neighboring residences or institutions. 


9.3.2 Regula Requirements and Project Nois 
ity of B n 


Regulation 3, "Restrictions on Noise Emitted from Construction Sites" of the 
Regulations for the Control of Noise in the City of Boston establishes limits for 
construction noise. A summary of the regulation is provided in Table V-9.1. The 
regulation limits the maximum noise level to 86 dBA. The Ljq is limited to 75 dBA. In 
cases where the ambient Lg is above 70 dBA, project related noise is limited to 5 dBA 
over the ambient. The limits are applied at the lot line of the receiving property. In cases 
where equipment is operated closer than 50 feet to the applicable lot line, the limits are 
applied at SO feet from the equipment. The City of Boston regulations do not apply to 
impact devices such as pile drivers and jackhammers. 
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TABLE V-9.1 | 


CITY OF BOSTON 
SUMMARY OF CONSTRUCTION SITE NOISE LIMITS 


(extracted from Regulation 3, City of Boston Air Pollution Control Commission, 
Regulations for the Control of Noise in the City of Boston, adopted December 17, 1976.) 


NOISE LEVEL LIMITS 


Land Use of Noise Level Limit 
Affected Property (dBA) 


L10 level Maximum Noise Level 
Residential or Institutional WB) 
Business or Recreational 80 


lmdustrial 85 - 


- Measured at the lot line of the affected property. 
- The industrial noise limit shall apply to public ways. 
- The maximum noise level shall be measured with the sound level meter on "SLOW" response. 


EXCEPTIONS 


- Measurements should not be taken closer than 50 feet from the nearest active construction device 
on the site. 
- The L10 must exceed the ambient L10 by at least 5 dBA to be considered a violation of the limit. 


EXCLUSIONS 


- The above limits are not applicable to impact devices such as jackhammers, pile drivers, riveters, 
pavement breakers, etc. 


V-9.4 
10/30/) 


In addition, different maximum limits apply to heavy motor vehicles such as trucks if 
they have been sold or leased in the City of Boston. The maximum limit for heavy motor 
vehicles depends upon their date of manufacture and ranges from 88 dBA at 50 feet for 
very old trucks to 80 dBA at 50 feet for the newest trucks. These truck limits are 
applicable anywhere in the City, but they may be superceded by 40 CFR 202 for trucks 
engaged in interstate commerce. 


Environmental Pr ion Agency (EPA 


EPA’s Levels Document* has identified Day-Night levels (Lg,) in both indoor and 
outdoor spaces. The indoor criteria of 45 dBA is based on preventing activity 
interference. The level is regarded by EPA as a long-term goal, rather than a standard. 
An indoor construction noise equivalent level (Leq) of 49 dBA would produce EPA’s Lgp 
of 45 dBA, based on a daytime 9-hour exposure to construction noise. Most residents of 
urban areas are exposed to average sound levels higher than the EPA Lg, of 45. An 
indoor Leg of 49 dBA will be used as the criterion for construction noise from non-impact 
sources as heard inside the existing Shriners Burns Institute. 


9.3.3 Existing Environment 


A weekday daytime ambient noise survey was conducted in the area around the 
existing Shriners site. Equipment and methodology used in the survey are consistent with 
those described in Section 8.3. Four measurement locations were selected to obtain an 
adequate spatial representation of ambient noise levels. Measurement locations are 
identified on Figure V-9.2 and are described below along with the measurement conditions. 


nditi for Daytime Ambient Noise M rement 


Time: 11:00 AM to 1:30 PM, Thursday, August 29, 1991 
Meteorology: Scattered clouds, 84°F, winds 1-4 mph from the north 


* EPA Report No. 550/9-74-004, Information on Levels of Environmental Noise 
Requisite to Protect Health and Welfare with an Adequate Margin of Safety, U.S. 
Environmental Protection Agency, Washington, D.C., 20460, March, 1974. 


6004-303 /ENV-7875 V-9.5 


= 
BLOSSOM STREET 


Jackson 
Tower 


One 
Longteliow 
Place 


Bultinch 
Building 


Eowards Research Bidg 


St. Joseph's 
Church 


Proposed 
Shriners Burns 
Institute 


Wellman 
Research 
Building 


Massachusetts 
General Hospital 


Regina Cieri 


Blackstone SO Stanford St. 


Apartments, 


BLOSSOM STREET 


Charles River Plaza 


Foundation 


Holiday inn 


Charies River Plaza 
Parking Deck 


Boston Public 
Library (Branch) 


No. ANDERSON STREET 


x 
fed 

e* [| 
LYNDE ST. 


eine os) 


——— 
= CAMBRIDGE STREET 


| ee Se eee oe 


Approx. Scale in Feet 
————a 
0 50100 


$582) 
FIGURE V-9.2 


DAYTIME AMBIENT NOISE SURVEY MEASUREMENT LOCATIONS 
Shriners Burns Institute | 
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M remen ions and Resul 


Locations 1 and 2 are on the roof of the existing Shriners Burns Institute. Location 1 
is near the northwest edge of the roof, overlooking the main entrance. Location 2 is on 
the auditorium roof near the southeast edge. These two locations correspond to nighttime 
measurement Locations A and B, also shown in detail on Figure V-8.4. Location 3 is 
northwest of the Regina Cleri House. It corresponds to nighttime measurement Location 
C. Location 4 is in the front yard of the existing institute overlooking the intersection of 
Blossom Street and O’Connell Way. 

The results of the daytime ambient noise level survey are provided in Table V-9.2 
along with a list of major sources of noise observed during each sampling period. Existing 
L109 levels observed in the area ranged from 62 to 67 dBA. This indicates that the Boston 
construction noise limit will be 75 dBA because the existing Ljq levels are all less than 70 
dBA. 


9.3.4 Construction Noise Sources 


The proposed construction process of the new Shriners Burns Institute has been 
designed especially for the project and site. The initial work will involve the relocation of 
underground utilities. Augering will then be done to set caissons below grade to support 
four large columns which will rise outside the existing building to a height above the 
existing building. Supported on these columns, a new five story building* will be erected 
immediately above the existing building. Hospital operations will be moved into the new 
elevated building when it is completed, and the existing building will be demolished. 

Piles will be driven or augered around the foundation of the old building so that 
space can be excavated for a new below-grade parking garage. A building will then be 
constructed over the parking garage up to the new five-story building above. The final 
result will be a nine story building in place of the present four-story building, with two and 
a half levels of below-grade parking (100 cars maximum). 

The specific pieces of equipment required for construction have not yet been 
determined. An interim construction consultant has provided information on the general 
types of equipment to be used. Based on this information, HMM has assumed the 
equipment inventory on the site, as a function of construction phase, described in Table 
V-9,3. 


Includes the mechanical level within the truss. 
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TABLE V-9.2 


NSTR N INE 
WEEKDAY M RVEY 
Thur A 1991 
RESIDUAL 
OCTAVE BAND ANALYSIS 
dB (re: 20 microPascals) 
Octave band center frequency (Hz) 
Position Description 31.5 63 125 250 500 1000 2000 4000 8000 
1 - Roof Northwest 82 80 85 81 77 76 67 58 S23 
2 - Roof South 65 71 69 65 59 55 50 47 36 
3 - Regina Cleri Lot 65 66 64 61 58 5} 47 42 40 
4 - Front Property Line 69 71 66 64 61 55 50 42 4) 
AMBIENT NOISE LEVELS 
dBA (re: 20 microPascals) 
Position Description Time® L10 LSO Lo Leq Noise Sources 
1 - Roof Northwest 11:22 67 67 67 67 Mechanical equipment (Wellman, other MGH bldgs, 
Shriners), traffic (Blossom), distant traffic (Cambridge) 
2- Roof South 12:50 63 62 61 62. Mechanical equipment (Wellman, R.C house, Shrinera), 
traffic, birds, pedestrians, distant construction 
3 - Regina Cleri Lot 11:54 62 61 60 6] Mechsnicsl equipment (Wellman, R.C. House, 
Shriners, Blackstone), traffic (parking lot & local streets) 
4 - Front Property Line 13:54 67 64 62 65 Mechanical equipment (Wellman bldg), traffic (Blossom, 


O'Connell), delivery trucks, pedestrians 


* Start time of 10 minute sample (meter was stopped during intrusions of outside noise) 
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MAJOR NOISE SOURCES ANTICIPATED DURING THE CONSTR 


l2 E_SHRINERS HOSPITAL BY 


UTILITY RELOCATION: 


CAISSONS: 


STEEL ERECTION (UPPER LEVEL): 


SIDING (UPPER LEVEL): 


INTERIOR FINISHING (UPPER LEVEL): 


DEMOLITION AND SOIL RETENTION: 


STEEL ERECTION (LOWER LEVEL): 


SIDING (LOWER LEVEL) 


INTERIOR FINISHING (LOWER LEVEL): 
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NSTR N A 


jackhammers (exempt) 
I air compressor 

1 concrete saw 

1 back hoe 

1 front-end loader 
trucks 


1 large crane 

I earth auger 

1 front-end loader 
concrete trucks 
trucks 


2 large cranes 

1 fork lift truck 

2 diesel generators 
1 concrete pump 

I air compressor 
concrete trucks 
trucks 


1 mortar mixer 
1 fork lift 

2 cranes 

trucks 


trucks 


1 large crane 

1 auger or I pile driver (exempt) 
2 front-end loaders 

trucks 


2 large cranes 

1 fork lift truck 

2 diesel generators 
1 concrete pump 

1 air compressor 
concrete trucks 
trucks 


I mortar mixer 
1 fork lift 

2 cranes 

trucks 


trucks 


10/15/91 


9.3.5 Construction Noise Estimates 


Construction of the new Shriners Burns Institute will occur during the daytime, 
defined by the Boston Noise Regulation as between 7:00 AM and 6:00 PM except Sunday. 
It is expected, however, that construction will occur between 7:00 AM and 3:30 PM 
Monday through Friday. 

The following analysis shows that the noise limits of Boston’s Regulation 3 are likely 
to be met by equipment on the site performing construction activities. It is assumed that 
heavy trucks and concrete mixers serving the site from the public ways will comply with 
Boston’s Regulation 4, or with 40 CFR 202 as applicable. 

The City of Boston construction noise regulations are applied at the receiving lot 
line or at 50 feet, whichever is further. Because of the small size of the Shriners site, it is 
likely that some construction equipment will operate less than 50 feet from the lot line, 
although some will be further than 50 feet. Since noise levels decrease with distance, the 
50-foot distance represents the most restrictive application of the limit. All construction 
equipment estimates in this study are analysed at a distance of 50 feet. The noise 
contribution of more distant equipment will be less than the estimates provided here. 


Maximum Noi vel r 


The maximum noise levels typically produced by each of the major items of 
equipment listed in Table V-9.3 are shown in Table V-9.4. Because almost all 
construction equipment operates intermittently, some will not be on the site throughout 
the construction process, and some will be further than fifty feet from the lot line; the 
combined maximum levels listed in the last column are each considered to be reasonable 
estimates of the maximum noise which will be produced by construction activities on the 
site. As shown on the table, all of the estimates are below the 86 dBA Maximum level 
limit of Boston’s Regulation 3 (see Table V-9.1). 


L10 Noi vel I 
Almost all construction equipment operates intermittently. Equipment is sometimes 


unenergized but kept on site for use when necessary. Even when operating, construction 
equipment may be idling or otherwise not producing its highest noise levels. 
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tt V-9,4 
MUM _ NOISE L N N MENT 
EXPECTED TO BE USED (AT 50 FEET 


Equipment Max Level Data source *No. of pieces Combined Max. Level 
dBA @ S50 ft (Below) on site dBA @ 50 ft 
Large cranes (20 ton) 81 2 2 84 
Air compressor (125 HP) 81 2 1 81 
Concrete saw 78 l l 78 
Back hoe 83 2 1 83 
Front-end loader 79 1 2 82 
Earth auger < 80 3 1 80 
Fork lift < 80 3 1 80 
Generators (50 kw) 719 2 2 82 
Concrete pump (220 cy/h) 81 2 1 84 
Mortar mixer 85 l 1 85 


DATA SOURCES: 
1. USEPA, Noise From Construction Equipment and Operations, Building Equipment, and Home 
Appliances, NTID300.1, December, 1971. 


2. Bolt Beranek and Newman, Power Plant Construction Noise Guide, Report 3321, May 1977. 


3. Estimated: no data found in the literature. This suggests that these have not been found to be major 
construction noise sources. 


* Adustment is 10Log [number of items] 
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A procedure for estimating L10 noise levels from construction sites is given in Bolt 
Beranek and Newman, Power Plant Construction Noise Guide, Report 3321, May, 1977. It 
starts with the maximum noise level from each item of equipment on the site during a 
specific construction phase. These levels are adjusted by “usage factors” for the percentage 
of time inat each item of equipment is typically active during the phase; and by "max 
factors" representing the percentage of time that an item of equipment typically produces 
its maximum noise level when active. The result is an equivalent noise level for each item 
of equipment. These can be summed for all equipment in use during a construction phase 
to obtain the equivalent level for that phase. Experience has shown that the L10 level is 
typically 2 dBA greater than the equivalent level. This procedure is shown in Tables V-9.5 
and V-9.6 for the construction phases of the Shriners Burns Institute. 

The estimates in Tables V-9.5 and V-9.6 indicate that the total equivalent noise 
levels for each construction phase will be less than or equal to 73 dBA. Applying the +2 
dBA adjustment for the difference between the equivalent level and the L10 level, it is 
estimated that the 75 dBA L10 limit established by Boston’s Noise Regulation will be 
complied with. 


Indoor Equivalent Noise Levels 


The existing Shriners Burns Institute will remain in operation during the 
construction of the new five story building above the existing structure. Noise levels from 
construction activities will be reduced in interior spaces by the building enclosure. The 
building is made of brick and has sealed windows that can be opened only with a special 
tool. Due to climate control requirements of the burn patients, the windows are not 
routinely opened. Actual construction noise impacts to the patients should be less than 
indicated here since all patient sleeping areas have brick walls with no windows. 

Measurements were made at the existing structure to identify the noise reduction 
performance of the structure. A tour of the facility was conducted to identify a location 
within the building which was suitable for such measurements. A second floor research 
office overlooking the front entrance was selected. The acoustic environment in the room, 
when closed, had minimal internal building noise and was dominated by a steady outside 
noise source. The noise source was, in this case, a cooling tower on the MGH Edwards 
Research Building. The measurements were made with the same equipment and 
methodology as is described in Section 8.3.2. 
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TABLE V-9,5 


ESTIMATES OF Leq LEVELS DURING UPPER LEVEL CONSTRUCTION 
BY CONSTRUCTION PHASE (AT 50 FEET) 


Utility relocation: 


Noise source Max. level *Usage factor **Max. factor ***No. of items Total 
jackhammers (exempt) (exempt) 

air compressor 81 dBA 

concrete saw 78 

back hoe 83 

front-end loader 79 


Caissons: 


Noise source Max. level *Usage factor **Max. factor ***No. of items Total 
large crane 81 dBA -10 dBA -13 dBA 
earth auger 80 6 -6 


front-end loader 719 -10 -5 


Steel erection (upper level): 


Noise source Max. level 
large cranes 81 dBA 
fork lift truck 80 
diesel generators 79 
concrete pump 81 
air compressor 81 


*Usage factor **Max. factor ***No. of items Total 


Siding (upper level): 


Noise source Max. level *Usage factor 
mortar mixer 85 dBA -10 dBA 
fork lift 80 -10 


**Max. factor ***No. of items Total 


cranes gl -10 


TOTAL FOR PHASE 69 dBA 


Interior finishing (upper level): 


No major outdoor equipment expected 


Notes: 
* Estimated, with assistance from Tables A-1 and A-2 of USEPA, Noise from Construction Equipment 
and Operations, Building Equipment, and Home Appliances, NTID300.1, December, 1971. 
** From Table B.5 of Bolt Beranek and Newman, Power Plant Construction Noise Guide, Report 3323, 
May, 1977. Some values, not given in this source, are estimated. 
*** Adustment is 10 Log (number of items] 
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TABLE V-9.6 
ESTIMATES OF Leq LEVELS DURING LOWER LEVEL CONSTRUCTION 


BY CONSTRUCTION PHASE (AT 50 FEET) 


Demolition and soil retention: 


Noise source Max. level 
large crane 81 dBA 
auger 80 
front-end loaders 79 
Steel erection (lower level): 
Noise source Max. level 
large cranes 81 dBA 
fork lift truck 80 
diesel generators 79 
concrete pump 81 
air compressor 81 
Sidi lower level): 
Noise source Max. level 
1 mortar mixer 85 dBA 
1 fork lift 80 
2 cranes 81 


Interior finishing (lower level): 


No major outdoor equipment expected 


Notes: 


* Estimated, with assistance from Tables A-1] and A-2 of USEPA, Noise from Construction Equipment 


*Usage factor “*Max. factor ***No. of items 


-10 dBA -13 dBA 1 
6 6 1 
-10 “5 2 


TOTAL FOR PHASE 


*Usage factor **Max. factor ***No. of items 


-10 dBA -13 dBA 2 
-10 4 1 
4 J D 
-10 7 1 
4 7 1 
TOTAL FOR PHASE 


*Usage factor **Max. factor ***No. of items 


-10 dBA -8 dBA 1 
-10 -6 1 
-10 -13 2 


TOTAL FOR PHASE 


and Operations, Building Equipment, and Home Appliances, NTID300.1, December, 1971. 


** From Table B.5 of Bolt Beranek and Newman, Power Plant Construction Noise Guide, Report 3323, 


May, 1977. Some values, not given in this source, are estimated. 


*** Adustment is 10 Log [number of items] 
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Two residual octave band analyses were performed at different locations within the 
interior office space with the windows closed. Another residual octave band analysis was 
performed with the microphone outside the window, extended eight feet from the wall to 
minimize reflection effects. The results of the measurements are presented graphically on 
Figure V-9.3. The difference between the measured spectra is the outdoor to indoor noise 
reduction for interior spaces. Note that the inside spectrum was adjusted within the higher 
frequency bands. This part of the spectrum was estimated since the observed noise levels 
were below the measurement threshhold of the meter. 

The building noise reduction value was then subtracted from the predicted 
construction equipment noise levels taken from Table V-9.6 to determine the construction 
noise impact on interior spaces. The spectrum shape for diesel engines was used in the 
analysis of noise from each type of construction equipment. The subtraction procedure 
was applied within each octave band and the resulting spectra were A-weighted. The 
maximum indoor equivalent levels are as follows: 


Utility Relocation 47 dBA 

Caissons 44 dBA 

Steel Erection 47 dBA 

Siding 43 dBA 
9.3.6 Conclusions 


The noise levels from the operation of construction equipment are highly variable. 
The City of Boston Noise Regulation limits the maximum noise levels from regulated 
construction equipment to 86 dBA. Based on maximum noise levels of individual pieces of 
Operating equipment and the number of pieces expected on the site, the maximum levels 
at the point where the regulations apply are expected to range from 78 dBA to 85 dBA. 
The results indicate that the project will comply with maximum noise level limits. 

The results of weekday daytime ambient noise measurements show that existing Ljo 
levels are below 70 dBA during construction hours. Based on the City of Boston Noise 
regulation, the Lj limit for regulated construction equipment is, therefore, 75 dBA. The 
Lj level was estimated for each phase of construction, based on the type, number and 
usage of individual pieces of equipment. The Leg levels ranged from 69 dBA to 73 dBA 
and the Ljq levels are expected to be 71 dBA to 75 dBA. Therefore, the construction of 
the Shriners Replacement Facility is expected to comply with the Ljq level limit. 
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The noise impact from construction activities was evaluated at Shriners Burns 
Institute patient residence areas. The analysis used a project criteria of 49 dBA which is 
based on EPA recommended levels for indoor spaces. Estimated noise levels from 
construction activities were reduced by the measured noise reduction performance of the 
building envelope of the Shriners Burns Institute. Interior noise levels are estimated to 
range from 43 dBA to 47 dBA for the various phases of construction. Because of 
increased distances, impacts at indoor spaces of other institutional and residential 
buildings are anticipated to be less. The results indicate that the construction of the 
Shriners Replacement Facility will not result in excessive activity interference for residents 
of the Shriners Burns Institute or neighboring residences or institutions. 


9.4 n ign ing Ar 


In determining scheduling, truck routes, and staging locations for the proposed 
Shriners Burns Institute, particular attention will be given to ensure the protection of 
nearby residential buildings, hospital buildings, and the St. Joseph’s Church. Each stage of 
construction will have minor truck and pedestrian traffic impacts. 

Shriners Burns Institute will negotiate and sign a Construction Management Plan 
(CMP) with the Boston Transportation Department (BTD) for approval prior to the start 
of construction. The CMP includes specific mitigation measures and staging plans to 
minimize impacts to the abutters. The first meeting in this process was held with BTD on 
February 7, 1992. 

The proposed staging plan is designed to isolate the construction while providing 
safe access for pedestrians and automobiles during normal day-to-day activity and 
emergencies. A detailed construction plan will be included in the Traffic Maintenance 
Plan in compliance with the City’s Construction Management Program as required by the 
Boston Transportation Department (BTD) prior to construction. 

The following paragraphs include a description of the proposed staging locations and 
provisions for delivery and storage of construction materials and equipment. 

Figure V-9.4 illustrates the materials staging area. Construction staging requires the 
closing of the northbound side of Blossom Street in front of the hospital which will be used 
as an assembly area for steel, concrete, and brick. The use of Blossom Street for staging 
will only be required during Phase I. During Phase II construction, it is anticipated 
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that staging will be located on-site. During Phase I, northbound traffic will be diverted 
onto the southbound side of the street between the Blackstone Building and William 
Cardinal O’Connell Way. If necessary, a police detail will be assigned to direct traffic. 
The detour will require the removal of the six parking meters located on the northbound 
side of the street, and 18 spaces along the south side of the street in front of Massachusetts 
General Hospital (MGH). Monetary reimbursement to the City of Boston for lost parking 
revenues will be paid by Shriners based on the City’s formula for estimating revenues. 


9.5 Perimeter Pr ion li f 


An illuminated covered pedestrian walkway will be provided across Blossom Street 
and along William Cardinal O’Connell Way, as shown on Figure V-9.4. The covered 
walkway will allow pedestrians walking on the sidewalk near MGH to safely cross Blossom 
Street and walk along William Cardinal O’Connell Way to the proposed Shriners Burns 
Institute or beyond. The pedestrian cross-overs will have appropriate signage, 
demarcation, and barricades to ensure safety. Police office control will also be Piva as 
necessary to assure pedestrian safety. 

During construction, the perimeter of the project site will be fenced to provide 
security for equipment and to ensure the safety of passers by. Once installed, the fence 
will be modified as necessary depending on construction activity. The project safety 
officer will constantly monitor the perimeter protection to ensure that during nonwork 
hours the general public cannot accidentally enter a restricted area. Temporary fire exits 
from the existing hospital site will be maintained in an emergency condition. 


9.6 Truck R nd Volum 


As also described in the Transportation Access Plan Component, trucks will be 
needed to remove material excavated from the site and to deliver construction materials to 
the site. Truck traffic will vary throughout the construction period, depending on the 
activity. The volumes descnbed below are estimates and may be refined as the 
construction schedule becomes finalized. 
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At the present time, Shriners Burns Institute does not know the geographical 
distribution of truck deliveries. As a result, a comprehensive plan to handle trucking 
activity from any direction cannot be developed. In general, trucks from the south and 
west are expected to exit the Central Artery (Route I-93) at the North Station exit. These 
construction vehicles will proceed immediately to the site via Causeway Street, Staniford 
Street, Cambridge Street, and Blossom Street. Vehicles arriving from the north along 
either the Tobin Bridge or I-93 will exit onto Storrow Drive. These vehicles will arrive at 
the site via Cambridge and Blossom Streets from Charles Circle. Vehicles exiting the site 
will most likely be directed toward Leverett Circle and the I-93 on-ramp. Construction 
vehicles will not be permitted to use William Cardinal O’Connell Way. 

The number of trucks during the construction period will vary. On average, over the 
course of the demolition and construction phase, truck volumes of five to ten arrivals and 
five to ten departures per workday are expected. The peak volume of construction trucks 
will occur during concrete pouring. At that time, 20 to 25 arrivals and departures per 
workday are expected. Assuming an even distribution over an eight-hour day, this 
translates to approximately six arrivals and departures per hour. The traffic impacts of 
these trips is expected to be negligible. 

Limiting the impacts of construction traffic and truck noise on the adjacent buildings 
were the most important factors in determining the truck routes. Enforcement of truck 
routes will be accomplished through clauses in the contractors’ and subcontractors’ 
agreements. 


9.7 Empl Tri neration an n ion Worker Parkin 


As described in the Transportation Component, the number of workers required 
during the construction period will vary, with an estimated average daily work force of 
approximately 200 workers during the peak of construction. Assuming the daily modal 
split identified in Table [V-3.2, the maximum of 200 workers translates to an estimated 105 
vehicle trips arriving between 6:00 and 7:00 AM and departing between 3:00 and 4:00 PM. 
As the construction workers usually arrive and depart before the commuter peak hours, 
the construction traffic is not expected to have a significant impact on the peak hour traffic. 
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Construction workers will be encouraged to use public transportation. Ample 
secured storage for tools will be provided on-site so that workers will not need to transport 
their tools to and from the site on a daily basis which will alleviate the need to drive to the 
site. 

In order to discourage driving to the site, no on-site parking will be available for 
personal vehicles. Past experience shows that the lack of free or subsidized parking 
discourages use of personal vehicles and increases carpooling. Construction workers who 
do drive will utilize off-street commercial parking spaces. Given their projected time of 
arrival, such spaces should be available. 

Construction workers will be encouraged to utilize the MBTA. Each construction 
worker who agrees to commute to the job site via public transportation for a full calendar 
month will be offered an MBTA pass for that month at a discount. 

In addition, bulletin boards located around the site will be used to post bus 
schedules, train schedules, and carpooling information. 


9.8 Groundwater 


Section 6.0, the Geotechnical Analysis, includes a more detailed description of the 
foundation construction procedures and mitigation measures concerning groundwater 
impacts. Groundwater observation wells will be installed around the perimeter of the site 
to allow the Geotechnical Engineer to monitor the groundwater levels during the 
construction period to ensure that groundwater levels are maintained prior to, during, and 
after construction. 


9.9 Demolition 


As described previously, demolition of the existing Shriners Burns Institute will not 
occur until the occupants of the existing building are moved in to the new space built 
above the existing building. In order to minimize impacts to the occupants in the space 
above the existing building, extreme care will be required not to disturb any new footings 
or structural members. 
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The existing building will be manually severed into small pieces by laborers with 
small power tools and basically picked apart to minimize transmission of noise and 
vibration while individual sections are being removed. A structural engineer will review 
the method and overall plan to insure a safe operation. Extreme care will be required to 
insure all existing utilities to the existing building have been disconnected to avoid any 
possibility of fire or accidents. Utility connections to the addition will, of course, be in 
operation. To contain dust, large quantities of water will be required to constantly spray 
and saturate the demolished building parts. Pumps with filters will be employed to remove 
excess water and eliminate the possibility of silt or sludge from being deposited into the 
stormwater system. Water containment will be a major concern so that runoff will not 
disrupt adjacent neighbors. A saturated filtering net suspended from the structure above 
and around various sections of the demolition will be investigated to minimize noise and 
dust. 

Debris will be loaded into trucks by a skilled operator using a hydraulic claw hoe, 
which has the ability to precisely pick up and maneuver debris materials. 

As described in the Solid and Hazardous Waste Analysis, Section 7.0, the bulk of the 
construction debris will consist of non-contaminated steel, metal, wood, brick, and roofing 
material. Some of the steel, wood, and metal may be salvaged, and the rest will be 
removed by the contractor. The waste will be disposed of in an approved landfill under 
the authority of the contractor. To prevent the accumulation of debris on-site, disposal of 
debris will be carried out while the demolition is occurring. The naming of specific sites 
for disposal is premature at this time since conditions and available disposal sites may 
change by the time construction begins. The demolition contractor will, however, assume 
full responsibility for disposing the debris efficiently and appropriately in accordance with 
applicable regulations. 
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10.0 RODE NTROL ANALYSI 


The City of Boston has declared that the infestation of rodents in the City is a 
serious problem. In order to control this infestation, the City has established requirements 
under the Massachusetts State Sanitary Code, Chapter II, 105 CMR 410.550 and the State 
Building Code, Section 108.6. Policy Number 87-4 establishes that extermination of 
rodents shall be required for issuance of permits for demolition, excavation, foundation, 
and basement rehabilitation. Based on discussions with the Inspectional Services Division, 
there are no known problems in the Blossom Street/Massachusetts General Hospital area. 

Presently, the Shriners Burns Institute has an active pest control program. The 
program provides for weekly extermination of the interior and exterior of the current 
Institute. Licensed and certified pest control operators carry out the weekly inspection 
and extermination if necessary. Upon completion of the proposed project, the rodent 
control program will be updated and expanded to accommodate the proposed Shriners 
Burns Institute. In addition, prior to any demolition or construction, the construction 
contractor will initiate a rodent control program. 

A rodent extermination certificate will be filed with the building permit application 
to the City. Rodent inspection monitoring and treatment will be carried out before, 
during, and at the completion of all foundation work for the proposed project, in 
compliance with the City’s requirements. Rodent extermination prior to work start-up will 
consist of treatment of areas throughout the project area, including alleyways, surrounding 
building exteriors, and building interiors. Any off-site rodent control measures will only 
be implemented with the prior approval of the appropriate landowners. During the 
construction process, regular service visits will be made in order to maintain effective 
rodent control levels. 
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| VI. Urban Design Component 


VI. URBAN DESIGN COMPONENT 


10 INTRODUCTION / PROJECT ALTERNATIVES 


1.1 Site Location 


The proposed Shriners Burns Institute is located on the existing Burns Institute site 
(see Figure VI-1.1). The block is bounded on the north by William Cardinal O’Connell 
Way and on the west by Blossom Street. Adjacent facilities include St. Joseph’s Catholic 
Church and Regina Cleri (elderly priest’s housing) to the east, the Blackstone (elderly 
housing) to the south, Charles River Park (mid and high rise residential) to the north, and 
Massachusetts General Hospital to the west. The facilities of Massachusetts General 
Hospital directly across Blossom Street include the Wellman Research Building, the 
Edwards Research Building and Bartlett Hall. 


1.2 Project Program 
1.2.1 Building Program 


The proposed Burns Institute consists of 200,000 gross square feet of medical space. 
70,000 gross square feet of below-grade parking is proposed. The Shriners are negotiating 
for 100 spaces on-site. The new facility is to provide a Replacement Facility for the 
existing facility constructed in the late 1960’s. Acute Care and Reconstruction are the 
primary inpatient functions. Outpatient care will be expanded as will other support 
functions, which are currently cramped in the existing building. Research, which is 
currently being moved off-site due to space limitations, will be returned to the new facility 
upon completion. The Boston Shriners project is one of three replacement facilities being 
completed by Shriners in the United States. It is the smallest of the three Burns Institutes 
- including Cincinnati, Ohio and Galveston, Texas. 


1.2.2 Phased Construction 
After exploring alternate sites, the Shriners determined that building on their 
existing site was the best option. Building on-site allows the hospital to maintain its 
physical link (through an existing tunnel) with Massachusetts General Hospital, which is 


important to ensure the best care to the patients of the Shriners Burns Institute and 


6004-303/ENV-7878 VI-1.1 


, 


/ ne yk, 
| ee & 


| yl see 

f i } } i iy A | 
o “UUM 

r= ih! ‘nun 0 


pa; 
Pe (=: 


rh be LT | pgm 
fai, 


FIGURE VI - 1.1 
RENDERING OF EXISTING SITE 


Massachusetts General Hospital. Many of the doctors at MGH and Shriners have joint 
affiliations with the two hospitals. In addition, patients are often transferred back and 
forth between the hospitals. 

Building on the existing site is accomplished in two phases. Phase I involves 
construction of a series of steel trusses over the existing building, which will support the 
four levels above. Normal operations are maintained in the existing facility while 
construction above is underway. Upon completion of Phase I, patients and staff will move 
into the upper levels and Phase II will begin. Phase II includes demolition of the existing 
facility and construction of four levels of hospital functions, and two and a half levels of 
below grade parking (100 cars maximum). 


1.3 Project Alternatives/Modifications 


The original Project Notification Form, submitted to the Boston Redevelopment 
Authority on March 14, 1991, described a 200,000 gross square foot project with above 
grade parking for 150 cars. Five levels were to be built above the truss (155,000 gross 
square feet in Phase I), and two levels of hospital functions (45,000 gross square feet) and 
parking levels (above grade) were to follow in Phase II (see Figures VI-1.2 and VI-1.3). 

The height of the building was 155 feet, the maximum permissible in the IPOD 
District. A roof terrace/play area was proposed for the southeast corner of the 10th floor 
and an automobile drop off was located along William Cardinal O’Connell Way. 
Entrances and exits from the parking levels were located on William Cardinal O’Connell 
Way, as well as the service entrance, which made use of an existing easement with the 
Archdiocese. 

A series of neighborhood meetings followed the PNF submittal which led to the 
redesign of the proposed scheme. A description of the meetings is included in Section II, 
General Information. 

The current proposed project is a nine-story structure with 21% levels of below-grade 
parking. (There have been negotiations to reduce total on-site spaces to 100 cars.) Four 
levels occur above the truss level and four below the truss level (see Figures VI-1.4 
through VI-1.6). Mechanical equipment is housed at the truss level. Early discussions 
with the Boston Redevelopment Authority indicated a desire to establish the "street wall" 
which had been lost over the years. The south and east sides of the project are curved 
above the second floor, to allow views from the Blackstone and Regina Cleri Buildings, 
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and to avoid blocking views and sunlight from St. Joseph’s Church. The building height is 
137 feet which is roughly 20 feet lower than the Two Hawthorne Place building, and in 
keeping with the height of the Wellman Building, located across Blossom Street. The 
height allows greater views from adjacent buildings. 

The proposed project complies with the zoning setbacks and side and rear yard 
requirements, as outlined for the H-3 Zoning District. Parapet setback requirements are 
met for the west facade (Blossom Street). Parapet setback requirements for the north, 
south and east walls are not met, however, following the U-district rezoning, parapet 
setbacks are no longer required. In addition, the designed curved configuration of these 
walls adds views and sunlight more than the building wall massing built within the 
allowable zoning requirements. The floor area ratio exceeds the H-3 requirement of FAR 
3.0 but is considerably less than the applicable IPOD FAR of 8.0. 

The roof of the facility will have minimum projections for the patient elevator 
penthouse to protect views from Hawthorne Place and Longfellow Place. The trellis and 
rooftop garden and the two stair towers have been removed from the DEIR/DPIR scheme 
after negotiations with the abutters and BRA. 

The DEIR/DPIR scheme had reduced the overall height of the building as well as 
the building footprint, thereby improving views from neighboring buildings. This was 
accomplished by decreasing the typical floor area, as well as the number of floors built 
above the truss in Phase I. See Figure VI-1.4 and VI-1.5. The lost square footage is built 
in Phase II, below the truss (Figure VI-1.6). This was made possible in the DEIR/DPIR 
proposal by repositioning the parking levels below-grade. 

The area relocated to the position below the truss will not be available until 
completion of Phase II. Therefore, the research space which will be moved off-site during 
construction of Phase I will not return to the site until completion of Phase II (Figure 
VI-1.6). Also, other administrative functions will be relocated temporarily off-site prior to 
demolition of the existing building. The following is a list of the major modifications to 
the proposed project based on extensive community review and design review. 

In the DEIR/DPIR scheme, the building height was reduced from 155 feet to 137 
feet, creating a nine-story building. This height is compatible with the height of the 
Wellman Building across Blossom Street. Views (from Hawthorne and Longfellow) to the 
Southwest and the Charles River, are not affected. The south and east walls are curved to 
allow views (to the northeast) from the Blackstone to remain, and not be blocked, as in the 
PNF proposal. This curved wall also allows sunlight to the St. Joseph’s Church property. 
The shape also results in lessened shadow impacts as compared to the PNF scheme. 
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The building footprint in the DEIR/DPIR was reduced from 30,000 to an average 
floor of 22,218 square feet. As a result of this reduction, as well as a height reduction, 
some administrative components of the hospital will be required to relocate until 
completion of the lower levels in Phase II. 

The DEIR/DPIR reported that the reduced building footprint allowed the zoning 
setbacks to be met along Blossom Street and William Cardinal O’Connell Way. This 
results in a 26-foot + dimension between the building face and curb. A recessed arcade 
on the first and second floor visually increases this dimension. Within this zone will be 
planting and trees, brick and concrete paving, and a wide, generous entrance stair to the 
building. This stair will provide an attractive outdoor seating area to be used in the same 
way as the steps in front of the existing Burns Institute. Sidewalk and building lighting will 
provide a well lit pedestrian pathway along William Cardinal O’Connell Way and Blossom 
Street. Lobby functions on the first floor Level One along these streets will ensure an 
active "storefront" appearance along the sidewalk. 

In response to concerns about the apparent bulk of the PNF proposal, several things 
were done for the DEIR/DPIR. The ninth floor was set back, providing a terrace, but 
more importantly, the setback visually provides a break at the top of the building. Cooling 
towers were located within the building so as not to be obtrusive to the neighbors. 

Several modifications were made in the DEIR/DPIR regarding vehicular circulation 
in response to neighborhood concerns. The parking garage entrance and exit has been 
relocated to Blossom Street. An earlier automobile drop-off on the north side has been 
deleted. [t is now located within the building. This reduces potential traffic on William 
Cardinal O’Connell Way, and reduces the number of required curb cuts. 

The parking levels are positioned below grade which allows the exterior walls to 
have occupied spaces with windows rather than the solid walls which would have been 
required to screen the cars. 

Service to the building remains in approximately the same location as the original 
building, using the existing easement with the Archdiocese. 

All mechanical equipment is located on the truss level (Level 5). Exhaust is directed 
onto Blossom Street, away from residential areas. This also removes potential noise 
sources from the roof of the building. Other exhaust is directed out the roof of the 
building. 
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2.0 BUILDING DESIGN 


As described earlier, the building height and shape has been designed to respond to 
concerns of the neighboring property owners. The building walls re-establish a 
relationship with the adjacent streets, and the curved facade maintains views from and 
sunlight to from neighboring parcels on the west and south street trees repeat a pattern 
established by the Wellman Building and provide an enhancement for the park north of 
the site. 

The design of the exterior is based on these factors as well as the restrictions 
inherent in building around and over the existing building. 

The mass of the building is expressed as masonry block which is curved and shaped 
to respond to specific site factors. A curved segment of the block is carved away at the 
southeast to form the curved wall. On the north and west, an arcade at grade level is cut 
out to visually increase the distance to the street as well as provide a protected entrance 
area. At the parapet, the ninth floor is cut back to form a terrace and to visually lessen the 
height of the street wall. The corners at the stairs are also set back from the main facade 
to further reduce the bulk of the main facade. 

The curved building wall is carved from the masonry block, an aluminum and glass 
window wall is designed to appear lighter and less heavy than the masonry facades. The 
street walls are masonry, in response to the neighboring buildings. A base is designed to 
tie these differing facades together, and extend around four sides serving as a screen for 
the parking and service entrances on the south and east. 

The masonry walls are designed in a way to articulate the various openings. A 
rusticated granite base extends for two levels, followed by two-story openings containing 
levels 3 and 4. The fifth floor openings contain louvers, and are designed to fit within a 
grillework consistent with other openings. Levels 6 through 8 are a repetitive pattern of 
punched openings. The ninth level windows are stepped back and a trellis/sunscreen 
forms a parapet to complete the composition. 

Materials on the perimeter will be of a pallette consistent with the neighborhood. A 
granite base at grade level will support a brick and pre-cast facade. Pre-cast sills, lintels 
and other trim pieces will be integrated into the masonry walls, and the lobby at the corner 
of the building will be largely a glass skin, allowing views into the facility. Other windows 
will be tinted and/or clear glass, with the exception of the curved wall. This wall will be a 
curtain wall made of aluminum members with a pattern of clear and/or tinted glass. 
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The site area at the south side of the facility is heavily landscaped. The sidewalk 
areas on William Cardinal O’Connell Way and Blossom Street have planting areas with 
trees and broad steps leading into the building. Lighting is included at grade level. Paving 
textures are a pattern of concrete and brick. 

The design of the building was unanimously approved by the Boston Civic Design 
Commission after four public hearings and highly detailed review of the plans and design 
concept. 
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a0) RBAN DESIGN CHARA R_OF SITE 


The site of the Shriners Burns Institute is located in the Downtown IPOD 
(Subdistrict M) (Figure VI-3.1), an Urban Renewal Overlay distrct and in the H-3 Zoning 
District. Buildings in the area are predominantly high-rise residential to the north, 
medium and high rise uses to the west (Massachusetts General Hospital). South and east 
of the site are buildings of lower height, ranging from the 4-story St. Josephs’ Rectory, to 
the 11-story Blackstone housing facility. 

The as-of-right height for the IPOD is 125 feet, with an enhanced height of 155 feet. 
The proposed Shriners Burns Institute at 137 feet falls between these two numbers. 
However, the proposed height is not out of character with the buildings in the immediate 
area, as noted above. The building closely matches the height of the Wellman Research 
Building to the west. The Wellman Building currently obstructs views to the southwest 
from Hawthorne Place. The proposed Shriners Burns Institute at approximately the same 
height as the Wellman Building, does not further obstruct those views. The height at 137 
feet, combined with the curved facade which eases views on the east and south, is designed 
to be compatible with its neighbors. The West End Land Assembly and Redevelopment 
Plan allows a 155 foot height limit at this site, Parcel 8. 
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VI-3 


4.0 RELATIONSHIP TO EXISTING BUILDINGS 


The form of the proposed Shriners Burns Institute is derived from its relationship 
with the neighboring buildings. As described earlier, the curve relieves views from the 
Blackstone and Regina Cleri, and provides sunlight to St. Josephs’ Church, and views from 
the Church to the south and west. 

The two street facades of the Shriners Burns Institute are pedestrian oriented. 
There are two entrances, each making a presence on its respective street. Wide sidewalks 
and planting buffers enhance these entrances. The William Cardinal O’Connell Way 
entrance is aligned with the vehicular entrance to Hawthorne Place. The Blossom Street 
entrance aligns with the Wellman Building entrance. Vehicular entrances for parking and 
service are located away from these pedestrian entrances. 

Large glass areas in the lobby facades allow views of the park setting of Hawthorne 
to the north, and views through the glass lobby of Wellman to the Bulfinch Court. 

The materials of the building, described earlier, are materials common to the area 
and result in a building which is compatible with its surroundings. 
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5.0 EXISTING PEDESTRIAN ENVIRONMENT 


There are several pedestrian circulation paths in the area of the Shriners Burns 
Institute site (see Figure III-3.7). Both sides of Blossom Street carry pedestrians in each 
direction between Charles River Park to the north and shopping and the transit stop to the 
south on Cambridge Street. 

Pedestrian traffic along William Cardinal O’Connell Way is also present. 
Pedestrians move from residential towers (to the northeast) to MGH use this pathway. 
Pedestrians also move each way between William Cardinal O’Connell Way through the 
garden between St. Josephs’ Church and Regina Cleri, proceeding to destinations east and 
west of the Shriners Burns Institute. 

The proposed streetscape of the Shriners Burns Institute will improve and enhance 
these areas of pedestrian movement. The current 8’-0" sidewalk will be replaced by a 
broader sidewalk, protected from the street by a landscaped buffer (see Figure III-3.6). 
Plant materials and trees in the buffer will provide an attractive green zone between 
pedestrians and vehicles. A recessed pedestrian arcade will further increase the width of 
the pedestrian areas. A rich pallette of materials, including granite, and brick, will make a 
pleasing visual experience for pedestrians. Lighting will add to the character of the street. 
The lighting at the sidewalk, combined with lighting from the lobby areas of the building 
(along Blossom Street and William Cardinal O’Connell Way) will improve visibility at 
night, resulting in a safer environment for pedestrians. 
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VII. Historic Resources Component 


VII. HISTORIC RESOURCES COMPONENT 
10 INTRODUCTION 


There is no known historical or archaeological significance for the existing Shriners 
Burns Institute site at 51 Blossom Street. A review of the Massachusetts Historical 
Commission (MHC) files disclosed no archaeological sites within a one-half-mile radius of 
the site. A further review of MHC files also disclosed a number of historic structures in 
the vicinity and appearing on the National Register of Historic Places including: 


Otis House, 141 Cambridge Street 
Charles Street Jail, 215 Charles Street 
Old West Church, 131 Cambridge Street 
MGH Ether Dome, Fruit Street 

MGH Bulfinch Pavillion, Fruit Street 


a © © 2 2 


A full evaluation of potential project impacts on these historic structures and on 
nearby properties that may be eligible for State or National Register listing, is presented in 
Section 4.0.(see Figure VII-1.1 for identification of these structures.) 

This component of the FPIR also presents summary information on the history of 
the project site. 
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2.0 SITE HISTORY 


The Preliminary Environmental Site Assessment for the existing Burns Institute* 
reviewed Boston City Hall and Boston Insurance Library records which included Sanborn 
Maps dated 1929, 1938, and 1989, and City of Boston Department of Public Works (DPW) 
plans. The records indicated that the land which is currently occupied by the Shriners 
Burns Institute is comprised of portions of several former residential properties as well as 
a portion of a property which was formerly occupied by a school. 

The school was originally known as The Saint Joseph’s School and was owned by the 
Roman Catholic Archbishop of Boston. The school was later known as the We'!s School 
and was owned by the City of Boston. The homes and school were razed during the 1940’s 
and the site remained vacant until the construction of the Shriners Burns Institute in 1968. 

A City of Boston DPW plan of Blossom Street dated July 15, 1961 showed the taking 
of land in the area of the site in order to relocate Blossom Street. This plan also indicated 
the site was owned by the Boston Redevelopment Authority at this time. A second DPW 
plan dated December 19, 1966 illustrated the layout of William Cardinal O’Connell Way. 
The exact construction date of this street is unknown; however, DPW Officials indicated it 
is likely this street was constructed within a few years of this date. 

The Saint Joseph’s Church and rectory, which abuts the site to the east, was 
constructed in approximately the late 1800’s. The property to the south of the site was 
formerly the William Blackstone School and was converted to a high-rise residential 
dwelling Blackstone Apartments within the last 10-15 years. Regina Cleri housing was 
constructed in the late 1970’s and is located to the east of the Shriners site. The 
Massachusetts General Hospital complex is located approximately 200 feet west of the site 
and across Blossom Street. The main hospital has been in operation since the 1800's. 
Building additions and expansion of the hospital facilities has gone on progressively over 
the years. Today, the Massachusetts General Hospital complex occupies approximately 10 
acres of land. 


* Preliminary Environmental Site Assessment for the Shriners Hospital for Crippled 
Children Located _at_51 Blossom Street, Boston, Massachusetts, prepared by 


Hidell-Eyster, Technical Services, Inc., July 30, 1991, pages 3-4. 
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3.0 CULTURAL RESOURCES IN THE PROPOSED PROJECT VICINITY 


Based on a review of Massachusetts Historical Commission records for the ENF 
there are five structures listed in the National Register of Historic Places located within a 
one-half mile radius of the site (see Figure VII-1.1). The structures appearing in the 
National Register of Historic Places are as follows: 


Otis House (National Register No. 46), 141 Cambridge Street 
Charles Street Jail (National Register No. 96), 215 Charles Street 
Old West Church (National Register No. 44), 131 Cambridge Street 
MGH Ether Dome (National Register No. 20A), Fruit Street 

MGH Bullfinch Pavillion (National Register No. 20B), Fruit Street 
Beacon Hill Historic District 

Charles River Basin Historic District 


SoS =& & © 2 & € 


The Bulfinch Building is part of Massachusetts General Hospital and is located on 
Fruit Street. Construction of MGH’s first building, once known as the Bulfinch Hospital, 
began in 1818. The hospital, designed by Charles Bulfinch, was built of White Chelmsford 
granite in the Classical Revival style. In 1844, town five-bay long extensions were added to 
the east and west ends of the original wings, doubling the size of the building. At that 
time, the interior of the building was also modernized and many more alterations have 
since taken place. Almost nothing of the original interior remains excepting town 
cantilevered stone stairways. The exterior of the front facade of the original center 
section, however, has been preserved virtually unaltered. The Ether Dome, also listed in 
the National Register, was completed in 1823 and occupies the top floor of this center 
section, known today as the Bulfinch Pavillion, The first demonstration of ether anesthetic 
in the U.S. took place under the Bulfinch dome, giving the dome its name. Portions of the 
Bulfinch Building are open to visitors, although it is used mainly for clinical research. 

The Charles Street Jail (Suffolk County Jail) is located at the intersection of Charles 
Street and Cambridge Street, just south of Massachusetts General Hospital across Fruit 
Street. Designed by Gridley J.F. Bryant, the jail was built in the Boston granite style, 
convey a sense of boldness and strength. The structure’s layout and design was considered 
an innovation of its time, build largely to alleviate the undesirable conditions of the 
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Leverett Street Jail. Some of the innovative features of the Charles Street Jail included 
communal exercise yards, large rooms and cells, infiltration of natural light through wall 
and cell windows, along with the added benefit of radiant heat from the sun and a 
complete ventilation system. 

The First Harrison Gray Otis House is located at 141 Cambridge Street. In addition 
to being on the National Register of Historic Places, this structure has also been listed as a 
National Historic Landmark. The house was designed by Charles Bulfinch and built in 
1796. It is the prototype of the series of Adamesque mansions built in New England 
during the Federal period. Structures built in this style are typically five-bays wide and 
three brick stories high. In 1926, the house was moved back 40 feet when Cambridge 
Street was widened, and at the same time underwent considerable alterations. In the 
1960's, however, the house was restored to its original form and is now open to visitors as a 
furnished historic house exhibit. 

The Old West Church is adjacent to the First Harrison Gray Otis House, across 
Lynde Street, at 131 Cambridge Street. The church, currently undergoing restoration, was 
designed and built by Asher Benjamin in the Federal-Adamesque style as a 
Congregational meetinghouse in 1806. The structure has been widely copied throughout 
New England. The interior underwent considerable alteration when it was converted to a 
public library in 1896. In 1963, the interior was restored to its original appearance and 
then opened as a United Methodist Church. It continues to be used as a Church today. 

The Beacon Hill Historic District was registered as a National Historic Landmark in 
1962. Several structures within the District have been registered as historic places in their 
own right. In 1963, the Beach Hill District was enlarged by the Massachusetts Legislature 
by about 70 acres, therefore, the Historic Landmark boundaries, which encompass 
approximately 50 acres, do not coincide with the state boundaries for the District. 

The Beacon Hill District was developed between 1795 and 1808, with one of the 
leading architects being the noted Charles Bulfinch. Its three and four-story brick row 
houses are characteristic of the Adamesque-Federal style, and have remained virtually 
intact on the exterior. The District, still almost 90% residential, is one of the finest and 
least altered examples of a large Early Republican or Federal Period urban area in the 
United States. 

In addition, there are a number of buildings that are included in the Inventory 
Historic and Archaeological Assets of the Commonwealth and that may be eligible for 
state or National Register listings including: 
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The West End House, 16-18 Blossom Street 

Sleeper Hall, 24 Blossom Street 

St. Josephs Church, 68 William Cardinal O’Connell Way 

The Residents Physician’s House, Cambridge and North Grove Streets 


So © So & 


The project proponent has reviewed the City’s files with the Environmental 
Department and the Massachusetts Historical Commission records with regard to the 
presence of archaeological sites within one-half mile radius of the site. None were found. 
In addition, as part of the Final Environmental Impact Statement/Report (FEIS/R) for 
the Artery/Tunnel project by the State Department of Public Works and FHWA, no 
archaeological sites were listed in the immediate vicinity. 
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40 ANALYSI F_ POTENTIAL EFFE 


The proposed project is consistent with the height, scale and massing of existing 
buildings in the project area. The exterior materials will be of a pallette consistent with 
the adjacent neighborhood as well as the Cambridge Street and Beacon Hill areas. A 
granite base at grade level will support a brick and stone facade. Stone sills, lintels and 
other trim pieces will be integrated into the masonry walls, the lobby at the corner of the 
building will be largely a glass skin, allowing views into the facility. Other windows will be 
clear glass, with the exception of the curved wall. This wall will be a curtain wall made of 
aluminum members with a pattern of clear and tinted glass. 

The site area at the south side of the facility will be heavily landscaped. This area 
will provide views of an attractive, landscaped park setting for the residents of Regina 
Cleri and the Blackstone. 

As illustrated in Figures VII-4.1 through Figures VII-4.3, building styles in the 
project area are varied as well as heights which range from St. Josephs Church (S0 feet) to 
Hawthorne Place (160-170 feet). Views from neighboring buildings will be improved by 
the curved design configuration of the wall facing the Blackstone Apartments and Regina 
Cleri. In addition, the proposed building walls re-establish a relationship with the adjacent 
streets (Blossom and William Cardinal O’Connell Way) by eliminating the current 
setbacks. This is also consistent with nearby structures (see Figure VIII-4.4). 

The proposed Shriners Replacement Facility project will not be visible from any of 
the previously identified structures on the National Register of Historic Places because of 
views blocked by other intervening structures. The project will, however, be visible from 
three potentially eligible structures - St. Joseph’s Church, Sleeper Hall, and the West End 
House. 

Potential new project shadow impacts are limited to St. Josephs Church during the 
vernal equinox at 3:00 PM (see Figure V-1.3). At this time, the Church’s rectory on the 
west face is in existing shadow which extends 12 feet vertically from the ground. The new 
shadow from the Shriners Replacement Facility will place the entire rectory’s west face in 
shadow. The impact is not considered significant because the shadow on pedestrian areas 
is not increase at this time and the Church Rectory’s west face does not contain windows. 
In addition, there should be no impact on existing vegetation adjacent to the Rectory’s 
west face as existing shadows already extend to the ground level vegetation. 
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FIGURE VII-4.4 
SCHEMATIC VIEW OF SHRINERS BURNS REPLACEMENT FACILITY 


An off-setting impact at 3:00 PM on March 21 is that the adjacent courtyard and 
walkway between St. Joseph’s Church and the Regina Cleri House experiences a reduction 
in shadow because of the new Shriners facility’s massing configuration. This reduction 
which increases sunlight exposure at the ground level also enhances the skydome effect 
thereby increasing daylight. 

There is no additional shadow impact on any of the other properties listed in Section 
3.0 which includes both National or State Register or the other properties as noted which 
may be eligible. Please refer to Section V-2.0 for additional discussion of shadow impacts 
on structures within the project area. 


The project will not adversely effect any archaeological sites as none were identified 
in MHC or City files within one-half mile of the project site. 
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5.0 MITIGATION 


The Shriners Replacement Facility project is comparable with the height, scale and 
massing of other buildings within the vicinity of the project. Project design enhances views 
from Regina Cleri and the Blackstone Building. The overall height proposed has been 
revised (from 155 feet to 137 feet) to improve on impacts on the adjacent St. Josephs 
Church and Rectory. Existing shadows have been eliminated from the courtyard and 
walkway between St. Josephs Church and adjacent Regina Cleri House. Also, as indicated 
in the shadow studies discussed in Section V-2.0, the new facility’s design has also led to 
elimination of some existing shadows to the rear of St. Josephs Church and on the walkway 
along William Cardinal O’Connell Way at various times during the year. Finally, there is 
no impact on vegetation as discussed in the previous Section (V-2.0) at St. Josephs. 
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VIII. Infrastructure Systems Component 


VI. INFRASTR RE SYSTEM MPONENT 
1.0 INTRODUCTION 


The DEIR/DPIR identified and evaluated the impacts on local infrastructure 
systems and suggested mitigation measures. The impacts of the proposed project on the 
following systems were addressed: 


Water Distribution System 

Sanitary Sewer and Stormwater System 
Electric Service 

Steam Service 

Chilled Water 

Communications 


So 2 © 282 2 © 


Discussions of these systems and project related impacts are provided again in this 
FPIR. Additional information needed in response to comments received on the 
DEIR/DPIR is provided where necessary. 

This section describes the existing systems, the impact of the project on the physical 
configuration of the systems, and the system’s capacity to serve the proposed 
development. To determine expected utility use levels for each infrastructure element, 
estimates have been prepared for increased demands associated with the proposed project 
and have been discussed with the respective utility (e.g., Boston Edison, etc.). For each 
infrastructure element, the impact of the increased demands on the system is described 
and service connection information is provided. Proposed mitigation measures to reduce 
the impacts of the project are also presented. 

The infrastructure impact analysis for the proposed project is primarily based on 
characteristic utility demand projections. All estimates for new levels of use assume full 
occupancy. 
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2.0 WATER DISTRIBUTION SYSTEM 


Dmll Description of Existing Facilities 


Existing water service for both domestic use and fire protection for the project site is 
supplied from water systems owned and operated by the BWSC. These systems are 
designated as the Low Service (LS) system, which is generally used to meet domestic water 
needs and some street hydrant demand and the High Service (HS) system which is 
generally used to meet fire fighting requirements. Both systems service the Shriners Burns 
Institute area. 

This water supply system is integrally connected to form loops which allow major 
water demands to be fed from more than one direction. This looping allows each system 
to function at optimum efficiency, and to provide a measure of safety and redundancy in 
the event of a water main break. The BWSC water distribution system in the project area 
is shown in Figure VIII-2.1. 

The existing LS and HS systems in the site vicinity have been tested for capacity via 
hydrant flow tests along Cambridge Street and the tested hydrants appear to be adequate 
to serve the development’s water use needs and firefighting requirements (see Table 
VIII-2.1). 


DD Project Water Use 


The proposed Shriners Burns Institute water use will consist primarily of domestic 
water consumption. Average daily water consumption was estimated using the Title V 
guidelines and actual water use data obtained from an existing modern medical research 
facility. Peak use values have been estimated by applying a peaking factor of 3. Average 
daily domestic water is estimated to be 24,400 gpd with an instantaneous peak of 50 
gallons per minute (gpm). 


2.3 System Impacts 
Based on recent hydrant flow test data, the existing LS water system serving the 


project has a capacity of approximately 2,400 gpm at 59 psi, which is more than adequate 
to supply the 50 gpm peak demand of the Shriners Burns Institute. The project also 
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FIGURE VII-2.1 
WATER DISTRIBUTION IN 
THE PROJECT VICINITY 
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VIII-2.2 


TABLE VIII-2.1 


HYDRANT FLOW _ TEST 


HRINERS BURNS _IN E 
Hydrant Test Test Static Measured Flow at 
Location Date Pressure Residual Pressure 
12” LS 3/87 67 psi 2,400 gpm @ 59 psi 
Cambridge & Anderson 
12" HS 3/87 81 psi 18,400 gpm @ 74 psi 
Cambridge & Stanford 
12" HS 12/90 95 psi 2,474 @ 92 psi 
Cambridge & Garden 
Notes: 


Calculated 
Flow at 20 psi 


Residual Pressure(!) 


NA(2) 


5,910 gpm 


14,071 gpm 


(1) tn general, to meet firefighting requirements, 2,000 gpm at 20 psi or residual pressure 


is considered adequate. 


(2) Determination of flow at 20 psi for firefighting purposes was not made at the Low 
Pressure Service Hydrant at Cambridge and Anderson due to the proximity of the High 


Pressure Service Lines. 
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requires a fire flow of approximately 2,000 gpm. The existing HS water system is capable 
of supplying approximately 5,910 to 14,071 gpm at 20 psi which is more than adequate to 
meet the firefighting requirements of the project. 


2.4 m Connection 


Domestic Water and Fire Protection Service will likely be obtained from the existing 
connection to the 12-inch LS municipal water main under Blossom Street. Fire Protection 
Service will be provided from the 12-inch HS municipal water main also located under 
Blossom Street. 


pas Water System/Mitigation Measures 


In order to minimize water use, the Shriners Burns Institute will meet all applicable 
code requirements for the installation of low flow fixtures. In addition, the Institute plans 
to use the water resources as effectively as possible and are evaluating various operational 
approaches to achieve this goal. Additional measures to conserve water will include the 
use of plantings and fountains that require low water use. 

The new Replacement Facility will replace an existing facility which does not make 
use of low flow fixtures and other water use minimizing measures. In addition, the present 
one-way heating system, with the corresponding need for cooling water, will be replaced by 
a new steam/hot water system, with steam provided by Boston Thermal. Steam 
condensate will be returned and not discharged to the sewer system. 
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3.0 SANITARY SEWER AND STORMWATER SYSTEM 


3.1 Description of Existing Facilities 


The project is served by a sanitary sewer system owned and operated by the BWSC. 
The routing of sanitary wastewater from the project site to a main interceptor sewer is 
shown in Figure VIII-3.1 and is described below. 

The results of an evaluation of the capacity of the existing sewer routing are shown 
in Table VIII-3.1. 

The capacity of each sewer segment has been calculated based on the Manning 
equation and sewer sizes, manhole invert elevations and segment length data taken from 
BWSC wastewater system maps. HMM Associates has been in contact with the 
Massachusetts Water Resources Authority (MWRA) and BWSC with regard to this 
project and the following connection option has been discussed. BWSC personnel have 
stated that there are no known problems with the affected sanitary sewer lines, and as a 
result, there are no plans to replace the sewer lines in the near future (HMM telephone 
conversation with Paul Keohane of BWSC 2/7/92). 


32) Project Wastewater Generation 


The majority of wastewater generated by the new development is domestic sewage. 
The sewage generation rates have been estimated by use category based on Title V 
guidelines and on actual water use data available from an existing modern medical 
research facility, which resulted in a water use factor of 0.203 gallons per square foot per 
day. The total additional average domestic sewage discharge generated by the facility is 
projected to be 24,400 gallons per day (gpd). 


3.3 Sanitary Sewer Connections 


New sanitary sewage service connections will be made during the construction of the 
new facility. Two sanitary and two storm drain connections will be made to the proposed 
building. The sanitary connections will be located near the building corner on Blossom 
Street and near the building corner on William Cardinal O’Connell Way. The storm drain 
connections will be located adjacent to the sanitary connections. Preliminary discussions 
with the BWSC have indicated that this location will be acceptable. This sewer runs under 
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TABLE VIUII-3.1 
HRINERS BURNS_INSTI iE 


SEWER CAPACITY EVALUATION* 


Segment get . Segment Slope Capacity 
MH - MH Street Name (inches) Length (ft) (t/t) (MGD) 
85-77 Blossom Street 12 “405 0.0160 2.53 
77-75 Blossom Street ie 110 0.0081 3.26 
75-63 Parkman Street 15 220 0.0043 2.38 
63-59 Parkman Street/ 

Fruit Street 12 300 0.0062 1.58 
59-24 Fruit Street 24 x 36 60 0.0150 38.94 
24-20 Fruit Street 24 x 36 260 0.0002 4.41 
20-RE MC-9 _ Fruit Street 24 x 36 e235, 0.0001 3.59 

TOTAL LENGTH 1,590 


* 


Manhole identification numbers, sewer sizes, invert elevations and segment lengths 
from BWSC wastewater system maps No. 25J and 25K. Capacity calculated using 
Mannings’ Equation with a coefficient of roughness of 0.015 (fair condition brick or 
concrete). 
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Blossom Street to the intersection of Blossom Street and Parkman Street. The sewer then 
turns under Parkman Street as a 15-inch sewer which runs to the intersection of Parkman 
Street and North Grove Street where it turns under North Grove Street and runs to Fruit 
Street. The sewer discharges into a 24-inch x 36-inch sewer which runs under Fruit Street 
to intersect with the West Side Interceptor. 


3.4 Mitigation 


For new construction projects requiring connection to the sewers, an application for 
a sewer connection permit will be required in accordance with 324 CMR 7.00. The sewer 
connection application together with a water and sewer site plan will be submitted to the 
BWSC. The BWSC will approve and forward the application to the Department of 
Environmental Protection (DEP) - Division of Water Pollution Control (DWPC). The 
permit application must be submitted at least ninety days prior to construction of this 
work. In addition, a sewage connection permit must be filed with the MWRA due to the 
presence of non-sanitary wastewaters. 

BWSC personnel have stated that there are no known problems with the affected 
sanitary sewer lines. In order to mitigate the impacts of the new sewage generation, the 
use of low flow fixtures mentioned above can reduce the projected water consumption and 
the estimated sewage generation rates by up to 20 percent. However, because water use 
estimates were generated using actual data from a modern facility whichmakes use of low 
flow fixtures and other water saving measures, water use projections should be 
representative of actual final design project use. 

In order to mitigate the impacts of the new sewage generation, the Shriners Burns 
Institute will meet all applicable code requirements for the installation of low flow 
fixtures. The use of low flow fixtures can reduce the projected water consumption and the 
estimated sewage generation rates by up to 20 percent. However, because water use 
estimates were generated using actual data from a modern facility which makes use of low 
flow fixtures and other water saving measures, water use projections should be 
representative of actual final design project use. 

The new facility will replace an existing building which does not utilize low flow 
fixtures and other water use minimizing measures. As a result the incremental additional 
sanitary wastewater generated by the new facility will be off-set by the elimination of 
wastewater generated by the existing facility. 
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Project loading to the BWSC sewer system compared with present discharge will be 
further reduced by eliminating steam condensate discharge into the sanitary sewer. This 
represents a minimum reduction of approximately 3,900 gallons per day. 

The design and construction of all proposed service connections and system 
modifications will be performed to the standards of the BWSC and will be subject to their 
review and approval. Existing sewer connections and service to the area will be 
maintained during construction of the new facilities. If interruptions are necessary due to 
construction activities, they will be coordinated with the BWSC so as to minimize impacts 
in the service area. 


3.5 Project Storm Drainage 


The site is largely built up or paved with existing buildings or parking areas. There 
will be only a minor increase in impervious areas. The proposed project will not result in 
substantial changes to stormwater runoff volumes, although discharge points to the 
adjacent collection system may be altered. Based on discussions with the BWSC, there are 
no known stormwater problems within the project area. The proposed routing will be 
through an existing storm drain in the southwest corner of the present facility which is 
connected to the existing 22-inch main located under Blossom Street. Storm drain routing 
for the facility was presented previously in Figure VIIH-3.1. Approved API oil/water/sand 
separators will be included in the underground parking garage. 

Stormwater runoff from the facility will follow a route that parallels that of the 
sanitary sewer. Discharge from this sewer will empty into the Boston marginal conduit. 
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40 ENERGY SYSTEM 


4.1 Energy Use Strategies 


It is anticipated that steam and electricity will be the main source of space heating, 
air conditioning, lighting, mechanical equipment and hot water for the Shriners Burns 
Institute. Natural gas will not be used to supply any facility needs. 


4.2 Electric Service 


Existing electric service to the project area will be maintained at all times during 
construction. New service to the proposed facility will be provided by the construction of 
electric vaults to transform power to meet the new load requirements. Details of proposed 
modifications and implementation schedules will be coordinated throughout design and 
construction with Boston Edison. The estimated load for electricity is 4,159 KVA. Boston 
Edison has confirmed that the additional load will not cause a noticeable impact on 
existing electrical capacity in the area. (HMM telephone conversation with Boston 
Edison, 2/7/92.) 

Efforts to conserve energy will lead to reduced site needs. Compliance with the new 
State Building Code requirements for such items as lighting and insulation, are expected to 
minimize electrical energy consumption. 


43 Steam Service 


The project’s steam supplier has not been finalized yet. As a result, service 
connections are not known at this time. Steam will provide building heating, 
humidification, hot water generation and instrument sterilization. Estimated steam 
Tequirements are shown below: There will be no discharge of steam condensate. All 
steam condensate will be returned to BTE. 


Peak Average Annual 
(lb/hr) (b/hr) (Btu/yr) 
Heating 9000 1370 1.2 x 1010 
Hot Water 7850 56 4.9 x 108 
Sterilization 1100 82 7.2 x 108 
Humidification 108 9.5 x 108 
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4.4 hilled Water 


The estimated load for chilled water is approximately 900 tons of refrigeration. 
Refrigeration will be generated in house by means of centrifugal water chillers and cooling 
towers for heat rejection. Peak design makeup is estimated to be 25 gpm to replace water 
losses due to evaporation and drift. 
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5.0 COMMUNICATION 
The existing NYNEX conduits enter the Institute via four 4-inch fiber cables. It is 


believed that there is sufficient capacity in these conduits to handle the growth caused by 
the construction of the Shriners Burns Institute. 
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IX. Response to Comments on the DPIR 


IX. RESPONSE TO COMMENTS ON THE DPIR 


The following comment letters were received on the DPIR: 


1.0 


2.0 


3:0 


4.0 


5.0 


6.0 


7.0 


8.0 


9.0 


10.0 


Boston Redevelopment Authority, Preliminary Adequacy Determination, 
April 23, 1992 


Boston Environmental Department, November 22, 1991 
Massachusetts Historical Commission, December 4, 1991 
Boston Water & Sewer Commission, December 5, 1991 
Rappaport & Rakov, December 5, 1991 

Nancy Buehler, December 5, 1991 


Widett, Slater & Goldman (on behalf of Hawthorne Place Condominium 
Trust), December 5, 1991 


Bruce Campbell & Associates, December 4, 1991 


Widett, Slater & Goldman (on behalf of Blackstone Company), December 6, 
1991 


St. Joseph’s Church, December 5, 1991 
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10 BRA/DPIR PRELIMINARY ADEQUACY DETERMINATION 
APRIL 23, 1992 


The Boston Redevelopment Authority has continued to meet with the proponent 
on project related issues and impacts. A number of neighborhood meetings have occurred 
since the filing of the DEIR/DPIR. These have included seven meetings with 
neighborhood or Hawthorne Place Condominium Trustee representatives. Updated 
schematic design information and landscaping plans have been presented at these 
meetings as well as a fuller elaboration of traffic and parking, shadow and wind impacts. 
At four of these meetings held by the BRA or members of the Zoning Commission, 
neighborhood representatives have invited appropriate experts on traffic and parking, and 
urban design and architecture to respond to specific concerns in these subject areas. It is 
expected that these neighborhood meetings will continue through the BRA’s Design 
Review process. 

The BRA’s Preliminary Adequacy Determination, with respect to the Draft 
Project Impact Report, was issued on April 23, 1992. The BRA determined that "but for 
the required corrections, clarifications, and additional information referenced in the 
attached Technical Appendix, the DPIR submitted is sufficient to satisfy the scoping 
requirements." Detailed responses to the Technical Appendix issues raised in the April 23, 
1992 letter are provided below. 


al Transportation Component 
A draft Transportation Access Plan ("TAP") Agreement for execution between 
the City of Boston and the project proponent is being developed by the Boston 
Transportation Department. The TAP will be reviewed by the City and Shriners, 
and a final TAP executed in the fall of 1992. 

4 Environmen mponen 
0) lid and Hazar Waste 

The BRA noted more detailed information should be provided on the 


proposed recycling/waste reduction program, including commitments to the 
program. 


6004-303/ENV-7881 IX-1.1 
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Response: This issue is addressed in Section V-7.5 on solid and hazardous 


waste mitigation measures. 


o OQperational Noise 


The BRA noted a map should be included in the FEIR indicating the 
receptor locations. 


Response: 


1.3 rban Design 


This map is included in Figure [X-1.1 


mponen 


The BRA noted that the FPIR must include information on the design changes 
voted upon by the BRA Board at its April 9, 1992 meeting. 


Response: 
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The minutes of the April 9, 1992 BRA Board meeting indicate 
that the BRA voted to amend the Shriners submitted 
Development Plan by adding the following: 


That the trellis and garden be removed from the roof to reduce 
overall height of the project. (By this deletion, total height is 
reduced by 11 feet, from 148 feet to 137 feet.) 


That the Shriners will work with the BRA design staff to improve 
wind conditions in the area through landscaping canopies, or 
other architectural elements. (In response, Shriners met with the 
abutters on May 6, May 7, June 25, and July 23, 1992 to review 
design modifications. Improvements resulting from _ these 
discussions included additional setback of the glass corner by five 
feet from the William Cardinal O’Connell Way and Blossom 
Street intersection, the addition of canopies at the two entrances, 
and an additional cornice at the third floor as mitigation 
measures.) 
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IX-1.3 


- That the BRA staff work with Shriners to develop a landscaping 
plan for public property along Cardinal O’Connell Way and 
Blossom Street to improve attractiveness and quality of the area. 
(At the June 25 and July 23, 1992 meetings with the abutters, 
four landscaping options were presented by the Shriners for 
further consideration.) 


- That the BRA design staff work with Shriners and interested 
community groups to address design review issues through the 
completion of the design review process. (As stated above, four 
meetings have taken place under the auspices of the BRA or 
Zoning Commission to continue design review discussions as 
required in the April 9, 1992 BRA Board vote.) 


1.4 Infrastructure System mponent 


The DEIR/DPIR analysis was felt by the BRA to be adequate but required 
additional information including: 


o Information on the differences between existing and proposed build-out 
conditions. 


Response: The new facility will replace an existing building which does not 
utilize low flow fixtures and other water use minimizing 
measures. As a result, the incremental additional sanitary 
wastewater generated by the new facility will be offset by the 
elimination of wastewater generated by the existing facility. 
Project loading to the BWSC Sewer System compared with 
present discharge will be further reduced by eliminating steam 
condensate discharge into the sanitary sewer. This represents a 
minimum reduction of approximately 3,900 gallons per day. 
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o Location of hydrants (for tests). 


Response: Fire Hydrant Test Locations are identified on Table VIII-2.1 of 
the FPIR. 


o Description of BTE steam system service connections. 


Response: The Shriners Burns Institute project steam supplier has not yet 
been determined. Service connections are unknown at this time. 


o Quantification of any water loss associated with the cooling tower blowdown. 


Response: The peak design makeup for the cooling tower due to blowdown 
and evaporation and drift losses is 25 gpm. 


o Evidence of correspondence with Boston Edison concerning the design of 
electrical vaults. 


Response: Boston Edison has confirmed that the estimated additional load 
(4159 KVA) from the Shriners Burns Institute will not cause a 
noticeable impact on existing electrical capacity in the area 
(HMM telephone conversation with Boston Edison, 2/7/92). 
New electrical vaults are being designed with Boston Edison’s 
specifications to minimize any impacts on open space or 
pedestrian ways. 


o Conferring with BWSC regarding both the service life of adjacent utility lines 
and the potential need for upgrading the 12-inch limiting segment of the 
sanitary sewer line in Parkman/Fruit Street. 


Response: BWSC personnel have stated that there are no known problems 
with the adjacent utility lines (HMM telephone conversation 
with BWSC, 2/7/92). There are no plans to replace the 12-inch 
sanitary sewer line in Parkman/Fruit Street in the near future. 
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Raymond L. Flynn 
Mayor 


Stephen Coyle 
Oreeclor 


One City Hall Square 


Roston, MA U22ul 
(617) 722-4300 


April 23, 1992 


Mr. Burton E. Ravellette, Jr. 

Owner Representative 

Shriners Hospital for Crippled Children 
Boston Burns Institute 

51 Blossom Street 

Boston, MA 02114 


Re: Shriners Burns Institute 
Replacement Facility Project 


This letter is the Preliminary Adequacy Determination (the "Determination") of the Boston 
Redevelopment Authority (the "BRA”) with respect to the Draft Project Impact Report (the 
"DPIR") for the proposed Shriners Burns Institute Replacement Facility Project 

(the "Proposed Project”). 


The BRA is issuing this Determination pursuant to Section 31-5 of the Boston Zoning Code (the 
"Code"). This Determination requests additlonal Information required by the BRA for its review 
pursuant to Article 31 of the Code. 


The BRA Is reviewing the Project pursuant to multiple sections of the Code. The Proposed 
Project is belng reviewed pursuant to Article 31 of the Code, Development Review Requirements, 
which sets out a comprehensive procedure for project review, and requires the Issuance of a 
Final Adequacy Determination prior to issuance of a building permit. The Final Adequacy 
Determination !s issued upon determination by the BRA that the Final Project Impact Report (the 
"FPIR") ts satisfactory. 


But for the required corrections, clarifications, and additional information referenced tn the 
attached Technical Appendix, the DPIR submitted is sufficient to satisfy the scoping 
requirements. 


We look forward to reviewing the Final Project Impact Report. 


Sincerely, 


Gerard Kavanaugh 
Assistant Director for Institutional Planning 
and Development 
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TECHNICAL APPENDIX 
TO THE 


PRELIMINARY ADEQUACY DETERMINATION 
FOR 
SHRINERS BURNS INSTITUTE 
REPLACEMENT FACILITY PROJECT 


VELOPMENT R W_ REQUIREMENTS - ARTICLE 31 


Article 31 of the Code Institutes a process by which large-scale development projects will be 
reviewed by the BRA. In its review of the DPIR, the BRA has identified certain components 
which are Insufficient and which the Proponent must modify, and addltlonal information which 
the BRA requlres in order to Issue a Final Adequacy Determination. The following js a 
description of the sufficiency of the materlals submitted In the DPIR, and the additional materials 
which the Proponent must Include in the FPIR. 


1, GENERAL INFORMATION 
The general information provided In the DPIR is sufficent to satisfy the scoping requirements. 
2, TRANSPORTATION COMPONENT . 


The Boston Transportation Department ("BTD") is currently drafting a Transportation Access 
Plan ("TAP") Agreement for execution between the City of Boston and the Proponent. A TAP 
Agreement must be Anallzed prior to the formal {ssuance of an Adequacy Determination by the 
BRA. 


3, ENVIRONMENTAL COMPONENT 


The analyses of wind, shadow, daylight, solar glare, alr quality, geotechnical, water quality, 
construction and rodent control impacts presented in the DPIR are sufficlent to satisfy the 
scoping requirements. More detalled information must be provided in the FPIR on the proposed 
recycling/ waste reduction program, Including commitments to the program. In addition, the 
FPIR must Include a map Indicating sensitive receptor locations and heights. 


4. URBAN DESIGN COMPONENT 


The information presented in the DPIR, together with the submission of required schematic 
documents, indicate an acceptable schematic design for the Project. The FPIR must include 
include information noting the design changes voted upon by the BRA Board at Its April 9, 1992 
meeting. 
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3. HISTORIC RESOURCES COMPONENT 


The information provided in the DPIR concerning historic resources is sufficent to satisfy the 
scoping requirements. 


6. INFRASTRUCT RE SYSTEMS COMPONENT 


The Information provided in the DPIR concerning infrastructure systems is sufficent to satisfy 


the scoping requirements, but for the following information which the FPIR must include: 

° Information on the differences between existing and proposed bulldout 
conditions; 

° Locations of hydrants (for tests); 

: Description of BTE steam system service connections; 

° Quantification of any water loss associated with cooling tower blowdown; 
and 

° Evidence of correspondence with Boston Edison concerning the design of 


electrical vaults; and 


ay 


The FPIR must also Include a determination from the BWSC that the water and sewer facilites 
serving the existing facility are adequate to served the expanded facility. 


B. AGREEMENTS 


In addition to completing the Development Review Requirements process, the agreements, plans 
and documents listed below must be provided in form and content satisfactory to the 
appropriate signatory public agencies before building permits may be issued for the Project: 


A) Development Impact Project (DIP) Agreement, including 
provisions for Jobs Contribution Grant and Housing Contribution Grant, pursuant to 
Articles 26A and 26B of the Code; 


B) Transportation Access Plan (TAP) Agreement; 


C) Traffic Maintenance Plan In conformity with the City’s 
Construction Management Program; 


D) Boston Residents Construction Employment Plan, pursuant to Chapter 12 of the 
Ordinances of 1986 of the City of Boston, as amended by Chapter 17 of sald Ordinances, 
and Executive Order Extending Boston Residents Job Policy, signed by the Mayor on July 
12, 1985; 


B) First Source Agreement with the Mayor's Office of Jobs and Community Services; and 


F) Amendment to the Sales Contract for the West End Project Area, entered into March 30, 
1964, including such terms and conditions as the Director deems appropriate and in the 
best interest of the BRA. 
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2.0 BOSTON ENVIRONMENT DEPARTMENT, 
NOVEMBER 22, 1991 


Availabili f Parkin ces for Volunteers 


As noted in the Transportation Impact Analysis of the FPIR, the volunteers are 
individual Shriners who receive no compensation for their efforts. Most 
volunteers are not residents of the City and arrive during off-peak hours. When 
available, volunteers do park in the Board spaces in the Hawthorne Garage or 
Lomasney Way Garage. 


ommitment to Transi bsidies to Regular Staff 


The level of subsidy to employees and construction workers will be equivalent to 
the formula being developed by the Massachusetts General Hospital. In addition, 
the Shriners Burns Institute will enter into an Agreement with the Massachusetts 
General Hospital to participate in their ridesharing/vanpooling programs and 
utilizing their shuttle service where possible. 


Because of Shriners limited employee base, MGH agreed with the DEIR/DPIR’s 
statement that the Institute would have limited success implementing its own 
independent commuter mobility program. However, the existing Affiliate 
Agreements between the two institutions makes it possible for Shriners to 
participate in MGH’s program. MGH agreed to develop a proposal outlining the 
services that MGH could provide Shriners so that existing and future employees of 
the Institute can particpate fully in MGH’s carpooling and vanpooling services. 
The Institute’s commitment to ridesharing is proven by its proposal to construct 
five spaces in the new garage for use by ridesharing vehicles only. In addition, 
MGH would provide technical advice to Shriners for implementing a more 
effective transit pass program. 


Commitment to Construction and Demolition Debris Recycling Program 


The demolition contractor will be instructed to salvage such elements as brick, 
copper pipe, flashing and any other material resulting from demolition of the 
existing building to assure maximum recycling of construction and demolition 
debris. 
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November 22, 1991 


Secretary Susan Tierney 
Executive Office of Environmental Affairs 


PUeeCambridge ssc, 20ttis Floor 
Boston, MA 02202 
Attn: William Gage, MEPA Unit 


RE: #8688, Sh: _ner's Burns Institute, Soston 


Dear Secretauy 2rerney: 


Mie Gity Of Bostad Environment Deparcment 
Brac Environmental Impac: Report /Project 
the proposed croiect referenced above and 


So ee eo Se Tere sDponse Thereuc.- 


has reviewed the 
Impact Report for 
hereby submits the 


eral, the DEIR/DPIR adeavately responds to the issues 
in the M:2A and BRA scopes issued on the provect. 

M2 7s0Ge-. Treline a few Dolrcs of concern, however. 

BeOmecacme oes V-2..6 8 Seemce to Conerad ven Lise le yon 

whether oarkina spaces are available for volunteers. This 
Dacagrapn siowle Ge Clarisied, ang any impac<s on need for 
gavaqe space exo!ained. 2.1 


iVeae OY claine that transit subsidies ste 
be investigated as a possibility in the 
e Environment Department would like to see a 22 
commoemen= £O SUC” a program in the PEIR. Seczton 
HONSNOrOv'S20n Of =fansit incentives” Co recuce 
occ iiede es ou 2S es Spec. - le wl." respect Pegwhae 
Pm nose incent*ves will taxe. The transit incentive 
gram “<Oceconsesue= on workers de =r bec in section 927 
| Help Mis sate one aspect Of construction-period impacts: 
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mt fw tot 17 
e) t 
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Wom 


Gur 16 
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replacement facility will be 
CO) Men y 


lower or comparable in 
buildings in the area, as reported in section 
gate siould be noted that thembuilding will be 
higher than several of its immeciate neighbors. 

None neless, stac® of the Landmarks Commission believes that 
the historic resources section adequately assesses project 
impacts on historic resources, and concurs with the findings 
in sections V-1.6 and 2.6 that shadow and wind impacts on 
historic properties have been minimized to acceptable levels. 


Seeate7 7.2.) tomy?) Bjeimotzes that CsD debris will be 
recycled. The FEIR should firm up this commitment. The 2.3 
acé:tion of a recycling program in the new facility itself 
ane (Ne emptas son SoUtce seduction (section 7.4) is 
LEUECaDLS 
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Air Polluuon Control, Boston Art, Back Bay Architectural, Beacon Hull Architectural, Boston Landmarks and the Conservation Commissions 


a 


EDB comment on EOEA #8688, p.2 


As described in section 8, the project is located in an area 
of relatively high ambient noise, much of which is 
attributable to HVAC and other mechanical sources on area 
rooftops. The protect consultants have identified a number 
of steps which, when implemented, should help to lower 
mechanical noise sources associated with the Shriner's 
institute »elow current levels, and thereby contribute to an 
overall improvement in the community noise situation in the 
project area. 


I thank you for your time and consideration. 
Sincerely, 


ZL Upcrang 


Lorraine M. a aa 
Director 


LMD/AP:ap 
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3.0 MASSACHUSETTS HISTORICAL MMISSION 
ECEMBER 4, 1991 


The Massachusetts Historical Commission (MHC) stated that the reduction in 
height of the proposed project from 155 feet to 137 feet will minimize shadow impacts on 
the adjacent St. Joseph’s Church and Rectory. MHC also stated that the project will have 
no effect on the significant and historical characteristics of nearby National Register and 
National Register-eligible buildings. 

It should also be noted that the City’s archaeologist has found no impact on 
archaeological resources in the local area resulting from the proposed project (see letter in 
Appendix A). 
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MEPA 


December 4, 1991 


Secretary Susan Tierney 

Executive Office of Environmental Affairs 
190 Cambridge Street. 20th Floor 

Boston, MA OLLOz 


Nene eicams Gager MnP AU Tie 


RE: The Shriner’s Hospital for Crippled Children, 51 Blossom Street. 
Boston, MA; EQEA No. 8688 


Dear Secretary Tierney: 


caff of the Massachusetts Historical Commission have reviewed the Draft 
Environmental Impact Report submitzced to this office, received November 5 
2991, regarding the proposed project referenced above. The proposed projecc. 
which involves the construction of a six-story addition to the existing 
four-story facility and an underground parking structure, is in the vicinity 
of multiple historic resources which are listed in or eligible for listing in 
the National Register of Historic Places. 


MHC staff have reviewed the shadow study in the DEIR and have the following 
comments. The proposed new construction will create few new shadows affecting 
historic resources. In addition, the height of the proposed addition has been 
reduced from 155 feet to 137 feet, which will minimize snadow impacts on the 
adjacent St. Joseph’s Church and Rectory. 


Following review of this information, I concur that this project will have no 
effect on the significant and historical characteristics of nearby National 
Register and National Register-eligible buildings. 


1X-3.2 
VPissachuserts Piisterical © omission, Judith B McDonough, Executive Director, State Histori poi seandeyi ae 
SO Bostston Street, Boston. Massachusetts 92116 (617) 727-8470 


Office of the Secretary of State, Michael p Connmediy Secretary 


A 


These comments are provided to assist in compliance with Section 106 ot the 
National Historic Preservation Act of 1964, as amended (36 CFR 3800) 
Massachusetts General Laws, Chapter 9, Sec. 26-2;'c. as amended by Chapter 
Oi Me NESS we WSIS Eels 7 iL ste) | etavel Mae 


If you have additional questions, please contact Allen Johnson of this offi 


Sincerely, 


ach. (2. Yn Derg 


ith B. McDonough 
Gene bases cue 

ate Historic Preservation Officer 
Massachusetts Historical Commission 


Q 
el 4m 


cc: Boston Landmarks Commission 
DEI, IAC 
Mitchell Fischman, HMM Associates, Inc. 
Robert W. Curry, Widett, Slater & Goldman 
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4.2 
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40 BOSTON WATER EWER MMISSION 
DECEMBER 5, 1991 


Water Conservation Chilled Water Return and Disposal 


The refrigeration system, centrifugal water chillers and cooling towers, will be 
located at the proposed Shriners Burns Institute. The cooling tower will require a 
peak design capacity of 25 gpm for makeup due to tower blowdown and 
evaporation and drift losses. 


stem Connecti - Sanitary and Storm Drai 


Two sanitary and two storm drain connections will be made to the proposed 
building. The sanitary connections will be located near the building corner on 
Blossom Street and near the building corner on William Cardinal O’Connell Way. 
The storm drain connections will be located adjacent to the sanitary connections. 


em Connections - ation of Steam Condensate Return Lin 


The supplier of steam to the Shriners Burns Institute project has not yet been 
determined. The location of steam lines is unknown at this time. 


Wastewater System/Mitigation Measures - Oil Separators 


Approved API oil/water/sand separators will be installed in the underground 
parking garage. 
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Memeousan A. llerney, Secretary 

Executive Office of Environmental Affairs 
AOcin Ieilerese 

100 Cambridge Street 

Boston, MA 02202 


Beene MEPA Unit 


Re: Shriners Burns Institute 
Replacement Facility Project, DPIR/DEIR 
EOEA #8688 


Dear Secretary Tierney: 


The Boston Water and Sewer Commission has reviewed the Draft 
Project Impact Report/Draft Environmental Impact Report for the 
Shriners Burns Institute Replacement Facility Project. 


The Proposed facility will replace the existing facility. The 
number of patient beds will remain at the present 30. About 322 
people will be employed at the facility. The proposed facility 
will be approximately 200,000 gross square feet (gsf) with an 
additional 70,000 gsf to provide below grade parking. 


The estimate of sanitary flow from this facility is 24,400 
gallons per day. Boston Thermal Energy (BTE) will provide building 
heating, humidification, hot water generation and instrument 
sterilization. Steam condensate will be returned to BTE so that 
steam will not be discharged to the sewers. 


The following concerns should be addressed in the Final 
Environmental Impact Report. 


ne Describe where and how much chilied weter used for 4.1 
refrigeration will be returned or disposed of. 

Be Identify on a plan where separate sanitary and drain 4.2 
connections from the building will be located. 

Bs Identify the location of steam condensate return lines. 4.3 

4 Oil separators will be required for the underground 4.4 


parking garage. 
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Susan A. Tierney 
December 5, 1991 
Page 2 


Thank you for this .opportunity to comment on this project. 


WOE} EIA ULYY 


Jgonn Ps Sullivan, disso wer 
Chief Engineer 


JPS/PK/mo 


cc: S$. Russo, Shriners Boston Burns Unit 
Richard Mertens, BRA 
Stephan Shea, BWSC 
Patrick J. Foley, BWSC 
Richard Kobayashi, MWRA 
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5.0 RAPPAPORT AND RAKOV, DECEMBER 5, 1991 
Neighborhood Parking Impacts from Increases in the Number of Outpatient Visits 


The DEIR/DPIR Scope required an analysis of peak hour impacts at four (4) 
critical intersections. The results of the analysis demonstrated negligible impacts. 
On a daily basis, the increase in outpatient services will generate an additional 60 
trips (30 arrivals and 30 departures). Moreover, the neglible impacts are probably 
overstated since on-site parking has now been reduced by 50 spaces. 


Occupancy by Shriners of Spaces in the Hawthorne Place Condominium Garage, 


nd Current Vacancy During the Da 


The Bruce Campbell Associates survey for the Hawthorne Place Condominium 
Trust identified only 104 spaces at the Hawthorne Place garage, yet analyzed 
occupancy using a total of 114 spaces. This results in lower than actual occupancy 
rates for the space. In addition, the survey failed to take into consideration the 
manner in which the spaces are assigned. The Shriners Burns Institute assigns 
parking spaces to an individual employee for a monthly fee. Therefore, an 
employee assigned to the evening shift would not arrive until after 12:00 Noon, 
while a night-shift employee would arrive after 10:00 PM (nurses working a 
double-shift would have their vehicles parking for some 16 hours). While the 
results of these shifts would appear to leave vacant space, the fact remains that the 
employee will be utilizing the space later than that day. As an example, an 
observation of spaces at 10:30 AM on December 12, 1991 indicated that 14 of 29 
vacant spaces were assigned to employees working the night and/or evening 
shifts. According to the Institute’s records, 36 employees work during these two 
shifts, which would account for the vacant spaces. 


Assumptions of Parking Needs/Usages of Volunteers/Board Members and 
Auditorium Users 


The DEIR/DPIR proposed a 122-space increase in total parking supply by 
maintaining only 99 off-site spaces while constructing the 150-car garage. The 249 
spaces were to meet a demand for 265 cars. Section IV-3.2 in the FPIR includes 
new data on auditorium usage and demonstrates that the net demand is actually 
343 parking spaces. 
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Despite this demand, the Shriners Burns Institute agrees with the city’s overall 
goal of reducing the use of single occupancy vehicles by Institute employees, and is 
negotiating to reduce total on-site parking to 100 spaces. This on-site total has | 
been presented to both the Boston Zoning Commission and the Zoning Board of 
Appeals. As demonstrated in Section IV-3.2, this smaller increase in on-site 
spaces can be accomplished by improving employee modal share and eliminating | 
parking for the auditorium. However, a minimum of 70 spaces are required to | 
meet projected patient needs. This assumes that outpatient growth will not exceed | 
75 patients/day. However, the expanded outpatient facilities will make it possible 
to schedule more patients at certain times, particularly if demand continues to 
grow. This demand is fueled, in part, by continued advances in medical 
technology which makes it possible to reduce hospital stays. This means that the 
inpatient becomes an outpatient sooner, and will require more extensive 
outpatient services. In order to account for additional growth in patient services, 
as well as meet conflicts in scheduling, it is now proposed that 15 parking spaces 
be designated as overflow spaces available for patient family members and visitors. 


Consideration of Appropriate Mitigation Measures 


Section [V-4.0 of the FPIR contains a detailed description of proposed mitigation, 
including transportation demand management techniques. In addition, the 
Shriners Burns Institute has proposed to increase its parking by only 100 spaces 
(not giving credit to the three existing on-site spaces). 


Construction Period Traffic Management Plan 


According to the Boston Transportation Department, MGH had not filed a 
Construction Management Plan (CMP) for Tower II at the time that the FEIR was 
filed. In addition, the closing of two lanes of Blossom Street in front of the 
Institute will be limited in duration to the time needed for steel erection in 
accordance with an approved CMP. 
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5.6 Impact from Service Area, Increases in Traffic, and Appropriate Mitigation 


Currently, the Institute receives an average of sixteen (16) service deliveries daily. 
The majority of these deliveries (56%) are made by step-vans or smaller vehicles. 
These include food service, linen, courier services, medical supplies and mail. Of 
the remaining deliveries, 31% are by small trucks (such as milk deliveries) and 
13% by 45-foot trailers. 


At the present time, these vehicles are required to use the one loading dock 
located off William Cardinal O’Connell Way. Because of the limited access area, 
the larger vehicles tend to disrupt vehicular and pedestrian traffic along both 
William Cardinal O’Connell Way and the pedestrian way behind St. Joseph’s 
Church. If a truck is already at the dock, other trucks are required to wait along 
William Cardinal O’Connell Way. 


The proposed project will serve to mitigate these problems in a number of ways: 


1) The new loading area will be enclosed and set back to allow trucks to enter 
without blocking vehicular and pedestrian traffic. 


2) The service doors will mitigate noise and fume impacts to Regina Cleri, St. 
Joseph’s Rectory, and William Cardinal O’Connell Way. 


3) Additional loading docks will minimize, if not eliminate, the need for truck 
queueing along William Cardinal O’Connell Way. This is further reinforced 
by the elimination of the three parking spaces behind the existing building. 


4) The increased storage space in the new facility will allow the Institute to store 
more supplies. This would mean that additional deliveries of supplies for 
increased outpatient services, medical research, and office space would not 
necessarily be required. In fact, the number of scheduled deliveries could, 


6004-303/ENV-7881 IX-5.3 


Sa 


potentially, be reduced due to increment storage capacity. Although 
additional waste will be generated by the new facility, the number of truck 
pick-ups is expected to be the same. 


nformi West En n sembly and Redevelopment Plan 


The proposed 137-foot height above-grade of the Shriners Replacement Facility is 
substantially lower than the 155-foot height limit contained in the West End Land 
Assembly and Redevelopment Plan, Proposed Zoning Plan, for the Shriners site, 
Parcel 8. Moreover, the current H-3 base zone has no height limit. Subdistrict M 
of the Downtown Interim Planning Overlay District specifies an as-of-right height 
limit of 125 feet and an enhanced limit of 155 feet. The Shriners Replacement 
Facility will be considerably lower than the 155-foot neighboring Hawthorne 
Condominium building and merely a fraction of the height of the nearby 
Longfellow Place buildings. 


There is no specified limit on floor area ratio (FAR) in the West End Plan for 
public, semi-public and institutional uses. Moreover, it is apparent that the 
expected densities have been increasing since the 1957 Urban Renewal Plan. For 
instance, a 2.25 FAR was originally specified for residential buildings in the Urban 
Renewal area. Subsequently, the adoption of the H-3 zoning raised the FAR to 
3.0. In 1971 the BRA approved an increase in FAR to 3.5 for Parcels 2-1E-1F in 
the West End Urban Renewal area under a provision permitting "minor" plan 
changes. In adopting this amendment to the Urban Renewal Plan, the BRA found 
that it does, "not substantially or materially alter or change the Plan". The growth 
of the West End and the nearby medical campus of Massachusetts General 
Hospital since the adoption of the Urban Renewal Plan and the 1971 amendments 
thereto suggest that the 4.5 FAR proposed for the Shriners Replacement Facility 
is not inconsistent with the West End Land Assembly and Redevelopment Plan as 
originally adopted and subsequently amended. The approval of Shriners’ plans by 
the BRA Board, the Zoning Commission, the Boston Civic Design Commission 
and the Board of Appeals confirms this consistency. 
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nformi ity of B n Zoning Requiremen 


The underlying base zoning for the site is H-3, which under the Boston Zoning 
Code has no height limit and under the Interim Planning Overlay (IPOD) District 
has a proposed height of 125 feet which may be raised to an enhanced height limit 
of 155 feet. Shriners proposed height is entirely consistent with a long established 
pattern of municipal land use planning in this redevelopment area. 


Moreover, while the proposed project would exceed the FAR of 3.0 in the base 
zoning, it will be well below the FAR of 8.0 more recently adopted by the IPOD 
for this zoning subdistrict and is, of course, immediately adjacent to Blackstone 
Apartments, which itself was the subject of dimensional zoning deviations 
(increasing its FAR to 4.41), which was granted by the BRA. In these 
circumstances, the BRA, as the planning and redevelopment agency of the City of 
Boston, is the appropriate body to determine the permissible FAR at the site in 
light of planning objectives and its experience over several decades in 
implementing the West End Urban Renewal Plan. 


Increased Density (from 80,000 to 200,000 sf) and the Program Requirements of 
the Replacement Facility 


The optimum programmatic requirements of the prototype Burns Facility call for 
approximately 235,000 sf (as evidenced in the new Galveston and Cincinnati 
units). Due to site restrictions and the desire by the SHCC to work within the 
context of the neighborhood, a reduction in program to 200,000 sf was proposed by 
the SHCC. 


The existing facility, designed and constructed in the late 1960s, has long been 
inadequate for the facility’s needs. AJI areas of the hospital have expanded in 
scope, and overcrowded conditions have resulted in temporary relocation of 
approximately 23,000 sf of research space to Cambridge (Kendall Square) and 
telocation of 3,600 sf of space to 90 Canal Street (medical records, business office, 
personnel quality improvement/risk management office). The redesign of the 
project in the DEIR/DPIR will require these off-site temporary locations until the 
completion of both Phase I and Phase II. 
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Increased research space is a small portion of the total new building increase. 
(Existing research space is approximately 16,500 sf, the proposed research space is 
30,000 sf.) The research by the Shriners has produced many significant advances 
in burns treatment over the years, including the development of artificial skin and 
such medical programs as a "skin bank”. These were wholly unforseen 25 years 
ago. 


Advances in treatment of burns victims has resulted in shorter inpatient stays, with 
increased outpatient care for many years to follow. This shift has resulted in the 
need for improved and expanded outpatient care areas, but at the same time, has 
not resulted in the need to increase the number of beds. 


The proposed facility is consistent with the allowed or permitted uses as described 
in the 1964 land purchase documents between the BRA and SHCC, which allowed 
patient care, research, and teaching type uses on the existing Burns Institute site. 


Environmental Impacts from a Lower Building and Smaller FAR 


A lower building is not possible due to the need for a Phase I medical/clinical 
facility which can function. Shriners has reduced the building mass and floor plate 
size from that in the PNF even though this will adversely affect efficiency. There 
are currently many patient care-related components that will not be in Phase I due 
to space restrictions due to the area reductions from the original PNF proposal. 
These include: 


1) The Clinical Laboratory (blood testing of patients, etc.) and the skin bank will 
have to be located in Phase II. (These would ideally be located on the 
in-patient bed floors.) 


2) Personnel and the Business Office will have to be located off-site until their 
location on the 3rd floor is complete (Phase II) as will storage facilities and 
research. Also, the Central Sterile area is one floor below surgery due to 
space restrictions (due to floor area) of the floor size. Surgery & Central 
Sterile are most efficient when adjacent on the same level. 
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Larger floor plates in Shriners Cincinnati and Galveston units allow more efficient 
facilities, as the critical functions can be adjacent to each other. 


Preservation of light, air and open space is the purpose behind the curved facade 
on the southwest corner of the building. This allows for retention of views from 
the Blackstone and allows sunlight to reach the open space between St. Joseph’s 
and Regina Cleri. Increased shadow impacts on the Church property has been 
shown to be minimal. This curve reduces the floor area from 30,000 sf (in the PNF 
proposal) to an average floor area of 21,974 sf, and, while reducing impact on the 
church property, it results in floor functional relationships which are less than 
ideal, as noted earlier. This curved design also places the facade of the building 
further away from the Blackstone Apartments than the side yard setback required 
by the Boston Zoning Code. 


Consideration of Alternatives 


The proposed Boston unit, at slightly under 200,000 square feet, will be 
approximately 30,000 square feet smaller than the equivalent Shriners Burns Units 
in Galveston and Cincinnati. Shriners has already reduced the Burns Institute to 
the essential square footage needed for a medical and research hospital of this 
kind. Moreover, the size and height of the building are chiefly a function of the 
need to build a new hospital facility while maintaining the existing hospital in 
operation. Only when the new hospital has been completed and furnished can the 
old one be demolished. Thus, the critical factor determining the height and size of 
the new facility is the need to build a replacement facility on top of the truss which 
will be built over the existing facility. Upon completion of the new hospital 
facilities above the truss, the entire functioning hospital operation will be 
transferred and the old building will be demolished. In fact, Shriners will locate 
approximately 23,000 square feet of research space off-site during the construction 
period at a cost of several million dollars. If the research space were to be built 
above the truss as part of Phase I, the building would necessarily be taller and 
have a higher FAR. By locating the research space and some administrative space 
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off-site during the construction period, these functions can be brought back and 
located below the truss after the Phase II construction has been completed. The 
Phase I construction above the truss will have those essential hospital elements 
which cannot be moved off-site without impairing the functionality of the hospital 


unit. 


The presence of underground parking on the new site will have no effect whatever 
on the size, height or mass of the building. Even without any parking on-site, the 
size of those floors above the truss essential to re-establish the hospital before the 
old facility is demolished will define the size and height of the building. The 
research, administrative, auditorium and parking space which will be built in 
Phase II below the truss will have no effect upon the size and mass of the building 
above the truss. 


Thus, there is no effective alternative for Shriners to consider without 
discontinuing the provision of medical service to burn victims in the northeast 
region of the United States during the construction period; a limitation Shriners is 
not going to accept. 


No replacement facilities are available at other locations. MGH does not have 
sufficient space available to house Shriners facilities during the construction 
period. Moreover, Shriners investigations of alternative sites have all proven 
fruitless. A site next to the Spaulding Rehabilitation Hospital lacked any 
connection to MGH, was needed by the MBTA and DPW for their purposes and 
was eventually taken in part by eminent domain and is also the site where 
Spaulding has since expanded itself. The Charles Street Jail site was investigated, 
but Shriners did not have sufficient land to swap for the jail and thus the site was 
acquired by MGH which did. A site owned by the BRA on Lomasney Way near 
the new Federal building was too distant from MGH to permit the immediate 
transfer of patients possible on the existing site because of the physical connection 
through the tunnel under Blossom Street. No other suitably sized sites adjacent to 
MGH were available for the Replacement Facility. 


After investigating these sites and their problems, SHCC began to pursue options 
for expansion on their own property. Early studies included the following: 
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o Scheme 1 - Adding three levels to the existing building at the northwest 
corner; 


Oo Scheme 2 - Adding extra floors of a size to match the existing building (with 
trusses to support new floors) with new elevators and stairs at corners; and 


o Scheme 3 - The scheme as presented in the PNF. 


Scheme 1 did not provide enough new area (the addition of 16,500 sf for a total 
facility of 96,500 sf) to adequately update the facility. 


Scheme 2 provided proper area, but the existing floor area was not of sufficient 
size for department relationships. It also required 11 floors. 


Scheme 3 presented the optimal floor area (30,000 sf) for departmental 
relationships. Five floors above the truss allowed all necessary components to be 
located in Phase I, requiring no temporary off-site relocations during Phase II 
construction. Parking was located above-grade in levels below the truss, a more 
economical and easier to construct alternative. 


Neighborhood reaction to Scheme 3, when presented during meetings on April 22, 
May 17 and May 23, 1991 was negative. A series of design changes in response to 
the neighborhood input resulted in the proposal as presented in the DEIR/DPIR. 


The presence of underground parking on the new site will have no affect whatever 
on the size, height, or mass of the building. Even without any parking on-site, the 
size of those floors above the truss, essential to re-establish the hospital before the 
old facility is demolished, will define the size and height of the building. The 
research, administrative, auditorium, and parking space which will be built in 
Phase II below the truss will have no affect upon the size and mass of the building 
above the truss. 
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Thus, there is no effective alternative for Shriners to consider without 
discontinuing the provision of medical service to burn victims in the northeast 
region of the United States during the construction period, a limitation Shriners 
will not accept. 
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DELIVERY BY HAND ‘| ‘ PA 
December 5, 1991 
Susan F. Tierney, Secretary Boston Redevelopment Authority 
Executive Office of Environmental Affairs Boston City Hall 
100 Cambridge Street 20th Floor One City Hall Square 
Boston, Massachusetts 02202 Boston, Massachusetts 02201 
Attention: MEPA Unit 
Re: Shriners Hospital for Re: Shriners Hospital for 
Crippled Children Crippled Children 
EOEA No. 8688 EOEA No. 8688 
Draft Environmental Impact Report Draft Project Impact Report 
Gentlemen: 
This office represents Prynne Realty Trust ( e"), the owner of 44 condominium units at 


Hawthorne Place Condominium. Prynne has had the Pep oun to review the comments to the 
above-referenced Draft Environmental Impact Rep oject Impact Rope being submitted by 
the Trustees of Hawthorne Place Condominium Trust and supports all of the points made in the 
Trust’s submission. In addition, as the single largest owner of condominium units at Hawthorne 
Place, Prynne is taking this opportunity to re-emphasize several of the points made by the 
Trustees. First, however, Prynne wants to Sa pion its su ae for the Shriners Hospital as part of 
the neighborhood, and its willingness to work with the 3 iners to develop a plan for a building 
which will enhance the Shriners ability to deliver care, while not negatively impacting the 
neighborhood. 


Parking 


The parking analysis provided in the Draft Report inadequately analyzes the impact of the 
proposed facility, its program, and the proposed 150 parking spaces on the immediate 
neighborhood. The parking and traffic analysis has focused its attention on the major 
intersections, and appears to have concluded that the addition of 150 paras. spaces will 
have no significant impact on the operation of major intersections during peak hours. Even 
if this analysis is correct, it fails to consider the programmatic parking impacts of the 
proposed facility. 


Although the Shriners’ will not be increasing the number of hospital beds, it will be 
significantly increasing the number of outpatient visits. The Draft Report indicates that 
currently no more than thirty (30) patients are seen three times a week whereas once the 
rep nee inet facility is completed the Hospital anticipates that no less than seventy-five 
(75) patients will be seen on a daily basis. No attempt whatsoever has been made to assess 
the impact of this increased usage on the residential nei borhood adjacent to the 
Hospital. Shriners owns over 100 spaces in the Hawthorne Place Condominium garage, 
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directly across William Cardinal O’Connell Way from the Hospital. Approximately thirty- 
five percent (35%) of these spaces are empty during the day (see comments submitted by 
Hawthorne Place Condominium Trust). Thus, it would appear that a significant portion of 
the alleged parking demand can be met without the addition of 150 parking spaces to the 
immediate neighborhood. This en has not been considered at all. This is an 
example of the failure of this Draft Report to adequately address the relevant issues. The 
Hawthorne Trustees have pointed out, and Prynne reiterates, other significant 
inadequacies in the parking analysis such as its assumptions of parking needs/usages of 
volunteers/board members and auditorium users, as well as its failure to adequately 
consider appropriate mitigation measures. 


It is disingenuous for the Draft Report to assert that the sale of parking spaces by the 
Shriners is a mitigation of the traffic impact. The parking spaces will still be in existence in 
the same location. A mere change in ownership will not affect whether parking spaces are 
or are not used. Therefore, the sale of existing parking spaces owned by Shriners does not 
lessen the impact of the addition of 150 parking spaces on the neighborhood. 


Traffic M During C 


The traffic management plan during the construction period is wholly inadequate and 
unsatisfactory. Right now there is major construction at The Massachusetts General 
Hospital which is closing off at least one lane of the southbound side of a portion of 
Blossom Street. The Massachusetts General Hospital’s construction will continue for 
several years. The Shriners’ construction is estimated to take three years. During this time 
(which will overlap with The Massachusetts General Hospital’s construction period) one 
entire side of Blossom Street will be closed off in front of the Shriners Hospital. All of the 
traffic travelling north on Blossom Street will have to move into one of the southbound 
lanes, and all of the southbound traffic will have to consolidate into one lane in order to 
pass the construction site. Four travel lanes will be reduced to two. This is merely stated 
as a fact and no attempt has been made to analyze the serious hardship this is going to have 
on the ability of residents to access Hawthorne Place, nor on the Ses of traffic in the 
vicinity. 

In addition, no attempt has been made to assess the impact of the construction 
marepemenl plan on the Shriners other immediate neighbors bordering on Blossom Street 
including The Massachusetts General Hospital, which operates a shuttle bus pickup and 
delivery service on the south side of Blossom Street, nor on the entry and exit to Emerson 
Place, a residential community with 460 apartments which is located on the north side of 
Blossom Street. The transportation management plan proposed for the construction 
period is thus totally unsatisfactory. 


Shriners Hospital Service Traff 


The service area for the proposed replacement facility will be directly opposite the service 
entry for Hawthorne Place. This is the current location of the Shriners’ service area and 
that may be the reason the Draft Report gives no cunsideration to the impact of the 
proposed replacement facility on the use of the service area, specifically on delivery of 
supplies and removal of wastes. The replacement facility will more than double the 
Hospital's space; outpatient visits will increase from thirty (30) vistis three times a week to 
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not less than seventy-five (75) visits daily, the number of employees will increase by almost 
twenty-five percent (25%). Prynne can only assume that the increased size of the facility 
and increased number of people using the facility will require more anppr ics and will 
generate more waste. An adequate Draft Report would have to set forth the expected 
traffic, analyze its impact and propose appropriate mitigation. This Draft Report does not 
even consider any of these issues. It is therefor inadequate. 


IV. - Height and Massing, the Floor Area Ratio (FAR) 


The proposed height and massing of the replacement facility exceeds the allowed FAR for 

the lot. fie Shriners ee attempts to focus on the fact that the height of the proposed 
building is lower than the height of Hawthorne Place. This limited comparison is 5.7 
i..appropriate. Hawthorne Place, on its land, is built to a FAR less than 3. Thus, 
Hawthorne’s height is concentrated on a small portion of its property while the remainder 

of its property is open. Hawthorne Place, therefore, not only complies with the density 
requirements of the West End Land Assembly and Redevelopment Plan and with the 
zoning requirements of the City of Boston, but also creates a commodious pleasant, 5.8 
uncrowded city environment. 


When the Shriners built its first facility, it too complied with the FAR requirements, 
choosing to do so by building close to its lot line but keeping its building low. The 
proposed facility does not comply. The operation of the replacement facility does not 
require the density being proposed. The density is being increased from 80,000 square feet 5.9 
0 200,000 square feet (plus 70,000 square feet below grade for parking) and appears to be 
driven largely Ey a desire for increased laboratory space. It is significant that the bed 
capacity of the Hospital is not being increased by the replacement facility. 


Zoning requirements, in particular FAR in residential neighborhoods, are designed to 
facilitate the preservation of light, air, and open spaces. All of these goals will be negated 

if the Hospital is permitted to sg its size so drastically on its s lot. Although every 

effort has been made in the Draft Report to create the impression that the shadow effects, 

the wind effects, and the loss of views of the proposed facility will be minimal, no attempt 5.10 
has been made to analyze these real and detrimental effects in terms of any alternative 
plein which would have a different configuration. It is to be anticipated, however, that if 

the building were lower or had a smaller FAR, the negative Pal and shadow impacts 
would be reduced, as would the limitations of view corridors. 


Be [amitdtion of Analysi 


The Draft Report has examined only the build and no-build situations; it has not 
considered any other alternatives. This is a significant limitation of the Report as a whole 
inasmuch as the need to reconfigure the patient care rooms in light of more modern 
technology might well be accomplished within a much smaller building. Since a smaller 
building, without poe spaces, would have significantly less severe impacts on the 9.11 
community, the Shriners should be required to comply with MEPA regulations by 
considering alternatives. 


Accordingly, Prynne joins the Hawthorne Place Trustees in requesting that MEPA and the BRA 
find the Shriners Hospital Draft EIR/PIR to be inadequate, and in requesting that MEPA and 


IX-5.13 


Susan F, Tierney, Secretary Boston Redevelopment Authority 
Executive Office of Environmental! Affairs 


December 5, 1991 
Page 4 


BRA require the Shriners to prepare a supplemental or revised Draft EIR/PIR which addresses 
the issues raised in this letter and by the Hawthorne Place Trustees. It is Prynne’s hope that in the 
process of preparing such revised or adaarates Draft Report, Shriners will choose to work 
closely with its residential neighbors so that the Hospital can speedily construct a replacement 
facility which will permit it to continue to provide excellent care to burned children, without 


having significant negative impacts on the neighbors. 
Respectfully yours, 

Mah re AND RAKOV_ A 

Melt MiekyeD 

hb dees F. Aserkoff E 
JFA/aeh 


cc: Shriners Hospital 
Eric Wodlinger, Esq. 
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6.0 NANCY BUEHLER, DECEMBER 1991 
Impact on Residential Neighborhood 


Please see response to Comment No. 5.7. 


Incr in Air Pollution 


Under Department of Environmental Protection (DEP) guidelines, the Shriners 
Burns Institute project’s impact on traffic is too small to require an air quality 
analysis. However, an air quality analysis was performed to examine the 
microscale impacts of the project on the worst potential area of air pollution in the 
project area. This analysis showed the project complied with Massachusetts and 
National Ambient Air Quality Standards (NAAQS) for Carbon Monoxide (CO). 
This project is a replacement facility, and attracts little additional traffic. In 
addition, the Shriners Burns Institute currently employs a number of 
transportation management strategies to reduce traffic congestion, hence air 
pollution. These include, e.g., flexible work schedules, Shriners plans to promote 
ridesharing and greater transit usage. 


ize of Proposed Buildin 


The current bed count of 30 has an occupancy rate of 80% (1992 census of 
SHCC). As burn injuries are impossible to predict, reducing the bed count only 
results in less capacity for those emergency situations requiring bed space. 


The SHCC pursued temporary relocation with MGH. However, MGH responded 
that such space was unavailable (see Appendix A for copy of letter from MGH to 
SHCC). In fact, MGH is pursuing additional space itself. Moving to temporary 
facilities is a difficult task. A burns treatment patient room is much more complex 
than a typical hospital room. Strict humidity and temperature control, laminar 
flow air movement, bacteria control enclosures, etc., makes temporary relocation 
impractical to pursue. A "temporary" location becomes a fully constructed burns 
unit, built at great cost, which is not recovered. In addition. a large amount of 
highly tailored support space must also be provided. 
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Even if a move were feasible, building height would remain the same. A 200,000 
sf building on the site will require 9 floors. Reducing the number of floors would 
require a larger floor area, resulting in smaller setbacks therefore decreasing open 
space around the site. The truss level would still be needed for mechanical space, 
even if the truss itself were not needed. A mid-location allows ducts to run up to 
upper levels and down to lower levels, therefore, reducing shaft sizes by 50% 
(compared to a basement or penthouse location), resulting in reduced area per 
floor. 


Wind Tunnel Impact 


Conditions at Stuart Street in Boston represent a much different situation than at 
the Replacement Facility. Notable windiness at Stuart Street is associated with 
the presence of the 800-foot Hancock Tower. Because this tall structure extends 
well above its surroundings, it is much more efficient at intercepting and 
redirecting higher speed, upper level winds toward ground level. The project site, 
however, is much different. The Replacement Facility is only 137 feet tall and 
more consistent with surrounding building heights. Therefore, similar conditions 
found at Stuart Street near the Hancock Tower are not expected with construction 
of the Replacement Facility. A location at the fringe of the project area which 
experiences similar effects as that of the Hancock Tower, however to a lesser 
extent, is at the Longfellow Towers. Around these buildings, windiness is 
apparent because these approximately 400-foot buildings extend above their 
surroundings. Because of their distance from the Shriners site, the Replacement 
Facility will not affect winds at the Longfellow Towers. The wind study concluded 
that with the project, winds will be no worse than a Category 3 (comfortable for 
walking). 
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RECEIVED 


December 35, i991 
oa DEC 196 


Susan F. lierney MEPA 


Secretary of Environmental Affairs 
Executive Offices of Environmental Affairs 
The Commonwealth of Massachusetts 

100 Cambridge Street 

Boston, MA 02202 


Dear Secretary Tierney: 


In reviewing the proposed plans for the expansion of the 
Shriners Burns Institute, it appears that the serious harm 
to the present living environment will be caused which has 
not been realistically addressed. 


The actual building plans with the truss and subsequent 
disruption to the area appear to deal with the problems this 
would create only superficially. The size of this presently 
proposed building is more in keeping with Massachusetts 
General Hospital than with the immediate residential 
neighborhood it finds itself in on this side of Blossom 6.1 
Street. Comparing its proposed size to that of Hawthorne 
buildings does not take into account the fact that our 
buildings have a very different FAR ratio and are balanced 
by trees and shrubs and space in keeping with a residential 
area. 


The quantity and magnitude of the problems raised by this 
proposal make it impossible to address all of tne multiple 
problems the proposal itself creates without compiling an 
equally voluminous rebuttal. Therefore, this letter will 
mention only a few of the many catastrophic problems this 
size building and this size operation in this location 
creates--air pollution, wind tunnel, and the limited 
Capacity for Cardinal O'Connell Way to handle the traffic 
this will undoubtedly create. 


AIR POLLUTION 


It has been disturbing and visually noticeable to those of 

us who are familiar with the Park, that in the last ten 

years the pollution level (when there is a low ceiling due 6.2 
to the Green House Effect) has increased visibly as well as 

to the olfactory sense--the air becomes unhealthy to 

breathe. The hospitals, industry and increased number of 
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cars are to blame for this already maximum problem. What is 
going to happen when mure buildings are added co close in 

the area and more car exhaust and pollution are added to the 
formula. The Shriners proposal does not cover the amount of | 
pollution they will add to the air. Couldn't these amounts 

be measured judging by their other operations around the 

country? When these are added to the figures of the air 
pollution in Boston on the days with “low ceilings," would 

the figure be still within the healthful range? Someone is 

going to have to take the responsibility for letting the 
Situation get worse. Will the Boston Redevelopment 

Authority then go to the Shriners Burns Institute after | 
construction and ask them to modify their ope:ition because 
the actual damage was more than they had foreseen? What 

will the solution be then? 


SIZE OF PROPOSED BUILOING 


In the two meetings which Hawthorne Place residents the 

Shriner's representatives did admit that if it were not 

necessary to build with the truss the buiading would not 

have to increase aS greatly as it would with the truss. Why 
can't the present number of patients--and if I understand 
correctly it is very rarely anywhere near maximum capacity 

of 33--be relocated temporarily; any new patients in the 6.3 | 
Northeast could be cared for in their other facilities | 
around the country. Then the present building could be 

removed and the whole process would be faster as well as it 

could be substantially downsized--or do they just want a 

large building? 


WIND TUNNEL IMPACT 


Stuart Street in Boston is a prime example of an area which 

is very difficult to walk on and almost impossible on windy 

days. That street is twice the width of Cardinal O'Connell 

Way and the "Street Wall" is much further apart than the 

proposed building would be from Hawthorne Place. Is it fair 

to the thousands of people who live in the two Whittiers, 

the two Emersons, the two Hawthornes, and the many patients 

that now come to this area and walk to downtown Boston, 
Government Center, etc. to create a wind tunnel on Cardinal 6.4 | 
O'Connell Way and Blossom Street that will make the daily 
necessary and recreational walking a daily nightmare? 

Please check the uncomfortable walk which at present is very 

real when there are any winds at all in this general | 
vicinity. How could this situation be remedied on Blossom 

Street and Cardinal O'Connell Way if this situation becomes 

worse not only for those above mentioned, but also for the 
handicapped who now use the street to get about in their 
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wheelchairs, tne retired priests who take daily strolls, as 
well as the faithful who go to mass at St. Joseph's Church? 


Secretary Tierney, we are not trying to stop the Shriner's 
from doing their work--it 1S very fine work--we just don't 
feel that they have to triple their size in this location, 
and add unnecessary parking and increased pollution to an 
already congested area--an area that was meant to be from 
its beginning--a residential area. 


Ultimately, you, Secretary Tierney must answer to the 
environment, to future generations of residents of the West 
End who will c-ntinue to call this area home. Please do not 
let this unnecessary triple expansion destroy our 
environment as it stands. Another alternative could most 
certainly be found especially since the Institute has the 
resources. The fate and future of our homes and quality of 
life is in your hands, it is quite a responsibility. 


Thank you for hearing me out. 


Sincerely yours, 
(Mrs) Nancy Buehler 
Nine Hawthorne Place 


Unit 11/M 
Boston, MA 02114 


ce: Stephen Coyle, Director 
Boston Redevelopment Authority 


NB/cem 
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7.0 E LATER LDMAN_(ON BEHALF OF 


HAWTHORNE PLACE CONDOMINIUM TRUST), 
DECEMBER 5, 1991 


Consideration of Alternatives 
Please see response to Comment No. 5.11. 
Consideration of Mitigation 


Section V of the FPIR provides a discussion of mitigation measures for each of the 
impact areas. 


A acy of DEIR/DPIR 


All issues raised by both the Secretary of Environmental Affairs and the BRA 
have been addressed in the DEIR/DPIR and this FPIR. The Secretary has 
determined that the DEIR/DPIR adequately and properly complies with MEPA 
and its implementing regulations. 


Construction Impact 


It is anticipated that the construction period will last approximately three years. A 
Construction Management Plan (CMP) will be submitted to the City prior to the 
issuance of a building permit. The initial steps in the CMP process have started as 


described in our response to the Secretary’s comments. As described in the FPIR | 


| 


construction impacts section, there will be some short-term impacts, but the CMP | 


will ensure that the impacts are minimized to the extent possible. Hours of © 


construction will be limited from 7:00 AM to 3:30 PM, Monday through Friday, 
although steel erection, foundation preparation, concrete pouring, and masonry 
work may extend to 5:30 PM on weekdays. Rather than using pile driving as 
described in the DEIR/DPIR, the foundation methodology will include a slurry 
wall thereby eliminating the need for any pile driving. FPIR Section V-9.0 
includes a construction impact analysis and mitigation measures proposed to 
minimize any construction impacts. 
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Scale of Project 


The proposed facility will not be "totally out of scale with its surroundings." The 
proposed 137-foot height is below the IPOD enhanced height of 155 feet. The 
West End Land Assembly and Redevelopment Project Plan shows that the 
proposed zoning plan called for a height limitation of 155 feet on the entire east 
side of Blossom Street (with the exception of the Blackstone School site). 
Specifically the site of SHCC was shown to have a 155-foot height limit. The 
underlying zoning is H-3 which has no height limitations. 


The proposed facility is lower in height than the Hawthorne, Emerson, Whittier 
and Longfellow buildings in Charles River Park. 


Care was taken not to further obstruct views to the southwest from Charles River 
Park by aligning the height of the new building with the height of the Wellman 
Building to the west. Taller buildings within the MGH campus range in height 
from 191 feet (Jackson Tower), 215 feet (Gray-Bigelow Building), 217 feet (White 
Building), 257 feet (Massachusetts Eye & Ear) to 345 feet (MGH inpatient care 
building). 


Shadows on Vegetation and St. Joseph’s Church and Regina Cleri Home 


A vegetation evaluation has been conducted on the landscaped open space 
adjacent to, and in front of, Two Hawthorne Place and on the planted area along 
the western wall of St. Joseph’s Rectory to anticipate shadow impacts during the 
Vernal Equinox (March 21). Shadow impacts were noted in the DEIR/DPIR for 
the Two Hawthorne Place’s open space at 9:00 AM and 12:00 noon, and on a 
small portion of land adjacent to St. Joseph’s Rectory at 3:00 PM (although it was 
also noted by the Secretary that there is reduction in shadows on St. Joseph’s 
south side landscaped area due to the proposed building massing). 


The evaluation indicates that the type of vegetation included in the Two 
Hawthorne Place open space includes a variety of ornamental trees and shrubs. 
On March 21, these plants and trees are in a dormant growth stage, or are just 
beginning to emerge from dormancy. This consideration, combined with 
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the fact that the vegetation identified is primarily shade tolerant, means that the 2 
to 4 hours of new partial shade on portions of this area during the Vernal Equinox 
should not impact the current growth cycle of these plants. 


The vegetation along St. Joseph’s rear wall also includes a variety of ornamental 
trees and shrubs. Only a portion of the northern edge will be in partial new 
shadow during the Vernal Equinox. No additional impacts to vegetation from the 
Replacement Facility are expected. 


Please see Section V-2.0 for more detailed discussion of shadow impacts during 
the Vernal Equinox on these landscaped and vegetated areas. 


Wind an nlight Impacts 


The FPIR wind study conducted for the Replacement Facility indicated the 
following: 


1) The proposed project, from a wind standpoint is consistent in height with 
other structures, so that the project’s ability to redirect upper level, higher 
speed winds towards ground level is not significant. In addition, an extension 
of the building facade at the parapet level could further deflect pedestrian 
level winds. 


2) Wind level categories under existing conditions for winter (northwest), 
summer (southwest), and storm (easterly) winds change little with the 
addition of the project. In all cases, levels are comfortable for walking. 


3) The Replacement Facility is not expected to cause the BRA wind speed 
guideline of 31 mph (effective gust more than once per 100 hours) to be 
exceeded. 


Therefore, the project is not expected to cause substantial wind conditions. (With 
regard to sunlight, please see response to Comment No. 7.6.) 
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7.8 Parkin rage and Traffic Impacts/No Change in Design from the ENF 


According to Figures IV-3.3 of the FPIR, the project will increase morning peak 


hour volumes by 11 vehicles and the afternoon peak hour by only 19 vehicles. 


Neither volumes represent significant impacts. 


There are many key differences between the original proposal in the ENF/PNF 
and the current proposal (as outlined in the DEIR/DPIR and FPIR). These 
changes were made in response to a series of meetings with the various abutter 


groups, as identified in Section II-7.0. 


These include: 


0 


Height reduction from 155 feet to 137 feet; 
Building width (on-street sides) reductions from 184 feet to 162 feet; 


Addition of setback on William Cardinal O’Connell of 19.6 feet (12.1 feet 
more than required setback of 7.5 feet); 


Shriners is negotiating to construct only 100 spaces under the building to 
respond to city and neighborhood concerns; 


South and east walls are curved to improve views (to the northeast) from the 
Blackstone and to provide additional sunlight to the St. Joseph’s Church 
property. The curved shape in contrast to the original block shape also 
results in reduced shadow impacts compared to the PNF scheme because of 
increased setbacks with the building curve; 


Canopies have been added over the two entrances to mitigate wind conditins 
and a cornice has been added at the third floor; 


Exterior materials remain as masonry and glass; 
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Building footprint is reduced from 30,000 square feet to an average floor area 
of 22,218 square feet, which allows for zoning setback conformity along 
Blossom Street and William Cardinal O’Connell Way; 


Existing trees may be relocated and replanted in the immediate area. 
Additional street tree plantings in the enlarged planned setbacks on three 
sides of the facility are proposed and four additional landscape options are 
being considered in the BRA design review process; 


Sidewalk and building lighting will provide a well illuminated pedestrian 
pathway along William Cardinal O’Connell Way ~ id Blossom Street; 


Lobby functions on the first floor along William Cardinal O’Connell Way and 
Blossom Street will ensure an active "storefront" appearance along the 
sidewalk; 


The trellis and roof garden have been removed to further reduce obstructed 
views from neighboring buildings (this change has reduced overall height by 
11 feet, from 148 feet to 137 feet); 


Ninth floor was set back, providing a terrace and, more importantly, a visual 
break at the top of the building in response to concerns about the apparent 
bulk of the PNF proposal; 


Cooling towers were relocated within the building to the truss level (Level 5) 
sO as not to be visually obtrusive to the neighbors. Most exhaust will be 
directed onto Blossom Street and away from residential areas. A mechanical 
noise source from the roof of the building is thereby eliminated. Other 
exhaust is directed out the roof of the building; 


Patient elevator penthouse height has been lowered by 10 feet and the stair 
projections on roof has been eliminated which further reduces obstructions to 
views from neighboring hi-rise buildings; 
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o Several modifications have been made regarding vehicular circulation in 
response to neighborhood concerns. The parking garage entrance and exit 
has been relocated to Blossom Street. An earlier automobile drop-off on the 
north side has been deleted. It is now located within the building and 
accessed from Blossom Street. The new location of the drop-off reduces 
potential traffic on William Cardinal O’Connell Way, and reduces the 
number of required curb-cuts; 


o Bus drop-off point along William Cardinal O’Connell Way has been 
eliminated; and 


o Below-grade parking assures that the exterior walls will have windows facing 
onto occupied spaces rather than solid walls which would have been required 
to screen the cars. Service to the building remains in approximately the same 
location as the original building, using the existing easement with the 
Archdiocese. 


Shriners Utilization of Parking at Hawthorne Place Garage 


Please see our response to Comment No. 5.2. In addition, questions have been 
raised about patient parking in the Hawthorne Place Garage. No patient parking 
is provided in the Hawthorne Place Garage. The Hawthorne parking lot identified 
by family members is the commercial parking deck at One and Two Hawthorne 
Place. 


Justification for New Garage 


A review of the DPIR indicates that the existing conditions result in a shortfall of 
on-site, or controlled, parking by 79 spaces. Construction of the expansion will 
increase this shortfall significantly. However, rather than fully meeting this 
demand, the proponent is negotiating to increase parking by only 97 spaces 
resulting in a total supply of 224 spaces. Furthermore, almost 75% of these 97 
additional spaces are necessary to meet the existing and projected needs of 
outpatients’ family members and visitors to inpatients. 
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Traffic and Parking Mitigation Analysis 


The analysis contained in the DEIR/DPIR indicates that both the Fruit Street and 
Parkman Street MGH garages had occupancy rates over 90%, with the 
Ambulatory Lot serving as an overflow facility for MGH outpatient services. In 
fact, with an overall capacity of 86%, the overall off-street parking supply in the 
area is nearing effective capacity. On-street parking is already at capacity (see 
Section IV-3.2). 


MGH’s plans for constructing 100+ additional parking spaces at the site of the 
former Charles Street Jail is a temporary measure designed to meet shortages 
created when MGH’s Nashua Street lot was closed. (The lot was closed as part of 
the land swap with the Commonwealth for the construction of the new Suffolk 
County Jail.) The Charles Street Jail lot will be closed when MGH redevelops the 
site in the future. 


Truck Traffic Generated During Construction 


The number of trucks during the construction period will vary. On average, over 
the course of the demolition and construction phase, truck volumes of 10 to 12 
arrivals and 10 to 12 departures per workday are expected. Assuming an even 
distribution over an 8-hour day, this translates into approximately two arrivals and 
departures per hour. The traffic impacts of these trips is expected to be 
negligible. However, it is possible that the volume of trucks will increase when 
concrete pouring begins. 


hadow Im n Surrounding Vegetation 

Please see our response to Comment No. 7.6. 

Im nV. ion and Increased Daylight truction 

Please see response to Comment No. 7.6 for a discussion of the analysis on 
vegetation completed in the FPIR. An additional daylight viewpoint location was 
analyzed along the rear access of the facility. The results shows that daylight 


obstruction at that location will only increase from 36.8% to 52.1%, a difference of | 
1537. 
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Wind Im Inter ion of Blossom Str nd William Cardinal O’Connell 


Way as a Result of Project 


The DEIR/DPIR wind study indicated that under northwest winds the 
Replacement Facility will probably bring higher speed winds to the ground along 
its walls. These increases, however, as noted in the DEIR/DPIR figures and 
described further in the text, are not expected to worsen conditions since a 
Melbourne Category 3 level (comfortable for walking) will be maintained. 


Wind conditions in general will change little. The results of the DEIR/DPIR wind 
study indicate no location with a category worse than that classified as comfortable 
for walking (Category 3). 


In the area of the St. Joseph’s Church and Regina Cleri House, conditions under 
winter, northwest winds will likely improve due to the sheltering of the 
Replacement Facility. For the warmer southwest winds some increases may occur 
along the pathway between these two buildings, however, levels are expected to 
remain at Category 4 (comfortable for short periods of standing or sitting). For 
winds with an easterly component, the pathway between the St. Joseph’s Church 
and Regina Cleri House may improve. Otherwise winds around these two 
buildings will remain unchanged. Therefore, the project will likely provide more 
wind benefits around these buildings than not. 


Consideration of Alternatives 
Please see our response to Comment No. 5.11. 
nformance with Article 31 


The DEIR/DPIR was completed in accordance with the BRA’s Scoping 
Determination pursuant to Article 31, which was determined to be adequate by 
the Secretary. Please see our response to Comment No. 5.11 for additional 
discussion of alternatives. 
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Review of T of Construction to be Carried Out (Le., T Techni 


Early studies of the truss explored ways to reduce the truss depth by placing 
intermediate columns through the existing building, using mechanical or stair 
shafts that are continuous through the building. It was determined that this would 
be very difficult to do from a construction standpoint and possibly create conflicts 
with hospital operations. 


More importantly, a lower truss depth would render the truss level unusable for 
mechanical equipment, thereby creating the need for another floor to house that 
equipment (see Figure IX-7.1 for illustration of alternative truss techniques 
explored during the design process). 


Tempor Relocation to MGH 


The SHCC pursued temporary relocation with MGH. However, MGH responded 
in writing that such space was unavailable (see Appendix A for copy of letter from 
MGH to SHCC). In fact, MGH is pursuing additional space itself. Moving to 
temporary facilities is a difficult task. A burns treatment patient room is much 
more complex than a typical hospital room. Strict humidity and temperature 
control, laminar flow air movement, bacteria control enclosures, etc., makes 
temporary relocation impractical to pursue. A "temporary" location becomes a 
fully constructed burns unit built at great cost, which is not recovered. In addition, 
a large amount of highly tailored support space must also be provided. 


tilization of Nearby Parkin aces to Eliminate Need for surf. Parkin 
Structure 


The driving forces behind the Shriners Burns Institute’s need for 100 on-site 
parking spaces are patient care and maintenance of an adequate supply to meet | 
future patient needs. Because of the nature of burn injuries, a burn patient faces | 
physical, as well as psychological impediments to using transit, and faces physical 
impediments to having to walk a long distance from a garage. Location of the | 
garage in the structure will enable staff to receive an outpatient at the | 


| 


| 
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Motor Lobby entrance while a parent or caretaker parks in the garage. In this 
manner, the child is not subjected to the elements, and can be reunited with 
his/her family quickly. 


A minimum of 70 spaces in the garage are directly needed for patient use. The 
remaining spaces in the garage will accommodate evening and night-shift 
employees, employees who rideshare, and a limited number of key staff. However, 
as the need for additional patient parking increases, the employee parking will be 
reduced. 


mparison of Pr Heigh Tower MGH 


The comment that the building will "add significant mass and height to the site, 
resulting in a building comparable in height to the towers at MGH" is inaccurate. 
The height of 137 feet for the proposed facility places the building at the same 
height as the MGH Wellman Building, so that views to the southwest (towards the 
Charles River) are not obstructed more than the Wellman Building currently 
obstructs those views. 


Other "towers" of MGH are much higher than the proposed Shriners facility. 
These include the Jackson Tower at 191 feet and Gray-Bigelow Building (215 
feet), new inpatient care building (345 feet), Mass. Eye & Ear (257 feet) and the 
White Building (217 feet). 


Issues of Alternatives, Mitigation Measures, Wind, Shadows, Vegetation Impacts, 
Pedestrian Environment, Need for Parking Garage and Alternatives to Garage, 
and Alternatives to Truss Method of Construction 


a. Please see our response to Comment No. 5.11. 


b. The FPIR included a detailed discussion of mitigation, particularly as it 
applies to transportation and parking issues. The proponent is committed to 
Striping crosswalks across William Cardinal O’Connell Way and Blossom 
Stret; has identified improvements to William Cardinal O’Connell Way for 
future consideration by the City; will implement a commuter mobility 
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program in cooperation with the Massachusetts General Hospital; and has 
reduced the garage by 50 spaces. In addition, the proponent is negotiating a 
total supply of 224 spaces, 124 off-site, rather than the 249 proposed in the 
DEIR/DPIR. 


c. Please see our response to Comment No. 7.6 and more detailed analysis in 
Section V-1.6. 


d. The level of subsidy to employees and construction workers will be equivalent 
to the formula being developed by the Massachusetts General Hospital. In 
addition, the Shriners Burns Institute will enter into an Agreement with the 
Massachusetts General Hospital to participate in their 
ridesharing/vanpooling programs and utilizing their shuttle service where 
possible. 


Because of Shriners limited employee base, MGH agreed with the 
DEIR/DPIR’s statement that the Institute would have limited success 
implementing its own independent commuter mobility program. However, 
the existing Affiliate Agreements between the two institutions makes it 
possible for Shriners to participate in MGH’s program. MGH agreed to 
develop a proposal outlining the services that MGH could provide Shriners so 
that existing and future employees of the Institute can participate fully in 
MGH’s carpooling and vanpooling services. The Institute’s commitment to 
ridesharing is proven by its proposal to construct five spaces in the new garage 
for use by ridesharing vehicles only. In addition, MGH would provide 
technical advice to Shriners for implementing a more effective transit pass 
program. 


Also, please see our responses to Comments 5.4 and 7.12. 


e. Earlier studies of the truss explored ways to reduce the truss depth by placing 
intermediate columns through the existing building, using mechanical or stair 
shafts that are continuous through the building. It was determined that this 
would be very difficult to do from a construction standpoint and possibly 
create conflicts with hospital operations. 
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More importantly, a lower truss depth would render the truss level unusable 
for mechanical equipment, thereby creating the need for another floor to 
house that equipment (see Figure VII-7.1 for illustration of alternative truss | 
techniques explored during the design process). 
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BY HAND 


Hon. Susan F. Tierney 

Executive Office of Environmental Affairs 
100 Cambridge Street, 20th Floor 

Boston, MA 02134 


RE: EOEA No. 8688, Shriners Project 


ATTN: William T, Gage, MEPA Unit 


Dear Secretary Tierney: 


On behalf of the Hawthorne Place Condominium Trust, we 
are providing the following comments on the Draft Environmental 
Impact Report prepared by the Shriners Burns Institute 
("Institute” or "Proponent”). 

For the reasons discussed in detail below, we believe 
that the Draft EIR is not “adequate” for purposes of the MEPA 
regulations, at 301 C.M.R. 11.08, and that a supplemental. or 
revised Draft EIR should be prepared to address the 
deficiencies in the Draft. A copy of these comments is being 
provided to the Boston Redevelopment Authority pursuant to 
Article 31 of the Boston Zoning Code. 

A. Overall Comment 

Under the MEPA regulations a Draft EIR is required to 
address alternatives to the proposed project which will cause 
the least impact to the environment. 301 CMR 11.07(4). In 
addition, in the Certificate dated June 21, 1991, the Secretary 
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required the Proponent to respond to the numerous comments made 

by abutters and other concerned parties which stressed the 

total absence of consideration of alternatives to the Project 

as proposed, and the failure to consider significant mitiqageier 
measures for the Project. The Secretary specifically asked 7.1 
that the Proponent address several issues: wind and shadow 
impacts, including the effect of decreased sunlight and 

increased wind on trees, shrubs and vegetation; adverse impacts 7.2) 
of shadowing on surrounding historic building. and design of 

other mitigation measures to limit or minimize such adverse 
impacts; and, of course, traffic and parking issues. 


Ungéortunately, the Bratt EIR does not meet these 
mandates. Principally, it does not adequately consider the | 
traffic and parking issues, particularly alternatives to the 
proposed 150 space garage; inadequately addresses the wind and 7.3} 
shadow impacts of the project, particularly on vegetation; | 
barely describes mitigation measures; and fails altogether to 
address any meaningful alternatives to the planned construction. 


The Institute proposes to construct a 137 foot tall 
building of 9 stories (plus “roof gardens” and elevator 
penthouses) with an underground parking garage of 150 spaces on 
a small site in the West End. This will more than double the 
Current hospital's mass and height and add 147 new on-site 
parking spaces. Further, the Proponent intends to construct 
the new facility in phases by means of a truss on top of the 
existing 4 story building, followed by demolition of the first 
four floors and construction of the underground parking and new 
floors. This will impose a three year or more construction 7.4 
project with unavoidable negative impacts on the surrounding, 
largely residential area. The new building will be totally out 
of scale with its immediate surroundings. It will cause 7.5 
Significant shadowing of vegetation and on the adjacent 
historic St. Joseph's Church and Regina Cleri Home. It will 7.6 
cause substantial wind conditions, and will have a dramatic | 
impact on availability of sunlight. And the parking garage 7.7 
will generate in the immediate area of the new facility 
increased traffic which will only add to the already congested 
traffic situation in this area. 8 


It is extremely disappointing to the Project’s abutters 
that the Institute has chosen to publish a document which 
simply seeks to rationalize a previously-made decision to amass 
a new facility at this site which is virtually the same in all 
important respects as the one originally proposed during the 
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ENF review. The current project, as did the original proposal, 
would more than double the program Square footage (increase to 
200,000 square feet from the present 80,000) and would increase 
the height of the present building by more than 130 percent. 

In order to accommodate this substantial expansion on a parcel 
of under 40,000 square feet in area, the Institute's has 
proposed a building with virtually no setbacks or landscaped 
areas, based on a site design completely contrary to the 
setbacks and landscaping which prevail throughout Cnarles River 
Park. Moreover, the extremely expensive and time consuming 
method which the Institute has chosen to construct the Project 
will definitely cause severe impacts on the surrounding 
neighborhood and along Blossom Street. 


As a result of insisting on this approach, the Institute 
has failed to consider alternatives to this $45 million plus 
project as planned and has inadequately addressed the impacts 
of the project and the measures to limit or mitigate those 
impacts. The Draft EIR must be supplemented or revised with a 
serious discussion of those issues, in order to permit a 
meaningful process from this point forward. 


Ba Specific Comments 
aie Traffic/Parking 


The discussion in the Draft EIR of the need for the 
planned 150 car parking garage is woefully inadequate. It 
overstates the current and future parking needs of the 
hospital, fails to consider other parking alternatives in the 
area, fails entirely to disclose that current spaces owned or 7.9 
controlled by the hospital are substantially underutilized, arc 
does not fully address the necessity for avoiding or mitigating 
further encouragement of private automobile trips. In Support 
of this comment, please see the report dated December 4, 1991 
of Bruce Campbell and Associates, attached as Exhibit A. 


The Project Proponent has not established, through the 
analysis in the Draft EIR, a convincing case for the new 
garage. Given the prominence of the parking garage as an 7.10 
element controlling the siting and design of the proposed new 
facility, this failure alone requires rethinking the entire 
project and should be followed by publication of a revised 
see ete JIU 
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The draft EIR states that without the new garage there 
will be a shortfall of 138 spaces (see page IV-3.17). It bases 
this total on assumptions about usage by volunteers, Board 
members, employees, outpatients and other visitors. Many of 
these assumptions appear to be highly questionable. 


For example, the Draft EIR indicates that volunteers are 
users of the existing 124 off-site spaces and 3 on site spaces, 
but then counts the volunteers as new users for purposes of the 
parking need analysis. Draft EIR, pages [V-2.16-2.17. 


The Draft EIR further assumes that 40% of the Board 
members are at the hospital every day (page IV-2.17). This 
assumption does not appear to be pased on the results of any 
survey or other reliable information. Further, to what extent 
are the Board members and volunteers one and the same for 
purposes of counting parking needs? 


As another example of the inadequacy of the parking 
analysis, the Draft EIR states that 25% of the Institute's 
auditorium users (49) will need parking, yet it also indicates 
that the seats are used only 54% of the time and are used by 
both MGH and Shriners' visitors. Without an analysis of the 
parking alternatives available to MGH visitors, the assumption 
that the auditorium users will require additional parking at 
the Shriners' site is questionable. 


Equally troubling is the fact that the new garage most 
certainly is being constructed to accommodate employee demand. 
It may be recalled that during the ENF phase of this review, 
Shriners Institute assured EOEA that employees at the site 
would remain in the current range of 250 to 270 employees. 
However, the DEIR states that the number of staff at the site 
will rise by more than 60 employees, or nearly 25 percert. 
Moreover, most of these will be part of the first or day shift, 
which represents an increase of more than 33 percent. 
Accommodating these employees, together with existing staff, 
with a parking space at the site is simply contrary to state 
and local policy as a matter of both transportation and 
environmental concerns, including compliance with the 1990 
Clean Air Act Amendments. 


The attached Report by Bruce Campbell and Associates 
("BC&A") indicates that the Shriners are not presently using 
all the parking capacity presently available to them. Based on 
a survey of existing off-site spaces available to the Shriners 
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apenawehorne Placem(iid) approximately 325 percent on averace 
were unoccupied during the day, and between 60 and 85 percent 
were unoccupied during the evening. BC&A concludes that under 
existing conditions, the Shriners' spaces are underutilized. 
Thus, the Proponent's assertion that they presently have a 
serious parking deficiency appears suspect. Since the case for 
the: parking garage is premised on present need, the whole 
analysis is seriously flawed. 


The traffic and parking mitigation analysis in the Draft 
EIR is also inadequate. It consists of a statement that the 
Shriners will reduce their off-site parking needs from 124 to 7.11 
99 by various means such as ride-sharing and encouragement of 
mass transit. Even if we were to ignore the fact that 
mitigation of this type is probably required in any case both 
to meet the new deadlines for attainment of the standards for 
ozone and carbon monoxide under the revised Massachusetts State 
Implementation Plan, and in light of City of Boston policies 
restricting conditional use permits for expanded parking in 
areas served by transit, there simply is no discussion of other 
mitigation possibilities. For example, MGH has significant 
parking capacity and has plans to construct new parking in the 
near future. There are also additional public and parking 
supplies that are available in the area. See the Report of 
Bruce Campbell & Associates in this regard. The Draft EIR 
fails to address this additional resource in analyzing the 
Shriners' projected parking needs. Other mitigation measures 
are also not addressed, for instance, increased use of 
Shriners’ vans to carry outpatients comfortably back and forth 
to the hospital, and further encouragement of mass transit use 
by Board members and employees, including its researchers whose 
travel demands should be among the most flexible of those using 
the Institute. 


Also of direct concern to the Shriners' neighbors is 
that the Draft EIR simply is silent on the issue of truck 7.12 
traffic to be generated during construction and after Project 
completion. One cannot have a more than doubling of 
outpatient/clinic activity and a significant increase in 
employees at an institution of this kind and not have a 
significant increase in truck deliveries and loadings, 
Dae udingmscoiigde angie taxte: waste tramsters. All thesie are 
purportedly to occur at the narrow and crowded private alley 
serving the Regina Cleri Home and St. Joseph's Church, and are 
Bemsoececessed Off William Cardinal © Connell Way at a location 
directly opposite the loading docks for Hawthorne Place. Nor 
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is there any consideration of how this increased truck activity 
will impece On pedestriam traftic Or accidents in tis 
immediate area which is heavily used for foot traffic. 
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The Secretary's Certificate dated June 21, 1991 
specifically required that the Dratt EIR address effects onmene 
Surrounding vegetation and historic structures, the effects of 
wind and loss of light on residents and pedestrians, and 
appropriate mitigation measures to deal with the impacts. The 
Draft EIR does not adequately address those issues. To the 
extent that it does address them it is clear that the impacts 
are quite severe and that adequate mitigation measures have not 
been considered. 


The analysis offered in the Draft EIR states that at 
certain times of the year, notably in the spring and fall, | 
there will be increased shadowing on Surrounding vegetation as 7.1 
well as on the adjacent historic St. Joseph's Church. During 
the vernal equinox, the Linden trees on the Hawthorne Place 
Property across William Cardinal O'Connell Way will have 3 
additional hours of shade as a result of the proposed 
construction of the new 137 foot building. Further, during the 
winter solstice, shadows on 2 Hawthorne Place will increase 
from 17-88 vertical feet at noon and 33-104 feet at 3 p.m. At 
3 p.m. at the vernal equinox new shadow will cover the west 
side of St. Joseph's Church which has a lovely set of trees on 
that side. Draft EIR, pages V-2.1-2.3. 


The Draft EIR gives short shrift to the effects of this 
shadowing. Regarding the effect on the Hawthorne Place 
vegetation, for example, it states that such shadowing will 
"not cause severe stress, because not all of the described 
trees will be in complete shadow." Draft, page V-2.2. 
Similarly, with respect to the increased shadowing on William 
Cardinal O'Connell Way, the Draft states that the effect is 
“expected to be minimal, particularly since the vegetation will 
be going into the dormant phase during this period.” Draft, 
page V-2.3. The Draft EIR notes that St. Joseph's church is an 
historic structure listed on the Inventory of Historical and 
Archaeological Assets of the Commonwealth and that there will 
be significant shading of the west (facing) side of the Church 
during the vernal equinox. However it fails to address this 
problem or the prospect that the trees and vegetation planted 
on the west side will be affected (see photographs attached to 
our comments on the FNF). 
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These conclusory statements are no substitute for a 
thorough analysis of the effects on the Surrounding vegetation 
and historic structures required by the Secretary's 
Certificate. Further, there is no discussion of possible 
mitigating design or other measures which could be taken to 
limit or mitigate these effects. 


Similarly, the Draft EIR notes that the proposed project 
will cause a severe loss of sunlight, rut fails to address the 
impacts on vegetation and possible mitigating measures which 
could be taken. Draft, page V-3.7. According to the Draft, 7.14 
"daylight obstruction" on Blossom Street would increase from 
18.4-71.3%; on William Cardinal O'Connell Way, the increase 
would be from 25.8-79.4%. While the Draft EIR attempts to 
undermine its own study as limited and unrealistic, those 
limitations are built into the analysis model and the results 
speak for themselves. 


The wind effects of the proposed structure having a 130% 
increase in height and dense mass facing Blossom Street and 
O'Connell Way are also dismissed as negligible in the "Wind 
Qualitative Assessment” at Section V-1.0. However, the Tole 
document does state that winter winds caused by the replacement 
facility will in fact worsen conditions at the intersection of 
Blossom Street and O'Connell Way as a result of the height and 
massing of the Proponent's design. See page V-1.21. Winds 
during other seasons will also increase at various points in 
the area, including at St. Joseph's Church and Regina Cleri 
Home. 


The upshot is that the planned 137 foot new building 
will result in a significant loss of sunlight to residents and 
pedestrians in the vicinity of the building and will cause a 
Significant increase in shadowing and wind impacts. What is 
currently a fairly attractive building of reasonable scale in 
terms of its surroundings will become one more towering 
building that will detract from the ambience of this remaining 
casis in the West End, and create the canyon along Blossom 
Street's east side that planning for the West End clearly 
sought to avoid. The Proponent should be required to clarify 
these impacts and then to prepare serious mitigation strategies 
to address them. 
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Sha nsi ration of Alternativ 


As noted earlier, the problems just described are a 
direct result of the Shriners’ total unwillingness to give 
serious consideration to alternatives to the building program 
and facility design which they have insisted upon for this site. 


Indeed, it merits emphasis that at no point in the 
review process, whether in or out of the EIR, have “he Shriners ' 
considered alternatives. The Draft EIR makes this abundantly 1f 
clear at page I-3, where it is simply asserted that the 
Shriners have “explored” alternatives to siting the expanded 
facility at the Blossom Street parcel, and have “determined 
that building on their existing site was the best option 
[because] [i]t allows the hospital to maintain its physical 
link (through an existing tunnel) with the Massachusetts 
General Hospital, which permits the rapid movemant of patients 
between the hospitals to provide specialized treatment 
facilities as needed to patients at both hospitals." 


This attempted rationalization of the Institute's 
failure to consider alternatives to the present building 
program and design is especially troublesome to Hawthorne Place 
and other neighbors. The neighbors are already living with the 
impacts of dense institutional development at the MGH core west 
and south of Blossom Street. At the same time, there is not a 
shred of evidence to suggests that Shriners have discussed with 
MGH the possibilities of sharing resources or services, whether 
temporarily during construction, or on a permanent basis, in 
order to mitigate the effects of the current proposal. Given 
the substantial planning underway at MGH for development of it 
complex, including additional parking resources, and in light 
of the fact that mitigation measures attendant on such 
development must be developed, surely the Shriners should be 
asked, on the basis of their “close” relationship physically 
and functionally with MGH, to work out a coordinated plan for 
development which accords appropriate balance between planned 
expansion and the residential neighborhood. 


Although not explicitly stated in the document, it may 
be that the Shriners are seeking to avoid discussion of 
alternatives by hiding behind the language of the Scoping 
Determination issued by BRA for this project under Article 31 
regarding consideration of alternatives as a “prelude” to 
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evaluation of urban design issues./ I£ this is the SMe LASsee 

view, it 18 misinformed, because even under Article 3l, 

evaluation of alternatives is required. In any event, it is 7.17 
beyond dispute that the failure to evaluate alternatives is 
directly contrary to the basic requirements of Sections 61 and 

62 of MEPA, and is not consistent with the requirements 

embodied in the Secretary's Certificate of June 21, 1991. 


a. Method of Construction 


Because the Proponent plans on building a nine story 
building with abundant onsite parking, it proposes to build it 
in phases, using a complicated truss technique. The result 
will be a 3+ year construction project which will be highly 
disruptive to traffic and to the residents of the area. 


It may be that the considerable expense entailed by this 
type of construction is of no consequence to the Shriners, who 
have access to capital financing which was not disclosed in the 
Draft EIR or in response to the requirements normally imposed 
on Boston developers under BRA's Article 31 review process (see 
page II-5 of the DEIR in this regard). Regardless, the 7.18 
Secretary as well as the BRA should require the Shriners to 
rethink the type of construction to be carried out on this 
site, which is quite small and severely constrained on the 
southern, eastern and northern edges due to the close proximity 
of the Blackstone Housing, Regina Cleri Home, St. Joseph's 
Church, the narrow William Cardinal O'Connell Way, and 
Hawthorne Place. 


Once again, the Institute apparently did not consider 
and certainly has not discussed in the Draft EIR the option of 
relocating temporarily the Institute's thirty-bed facility to 
nearby facilities within MGH. This option would permit 7.19 
controlled demolition and rebuilding within the current 
Shriners parcel. This would avoid entirely the complicated 


1 The BRA's Scoping Determination provides at page 10 as 
follows: "As a prelude to the discussion of urban design 
issues related to the Proposed Project, the Proponent is 
requested to provide narrative information on: (1) the need for 
the Proposed Project; (2) consideration given to alternatives 
to the Proposed Project; and (3) consideration given to 
alternative locations for the Proposed Project.” 
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truss method, and in dil likelihood, oermit a far less cogtum, 

and more accelerated construction sequence. If combined with 
utilization of parking spaces nearby rather than construction ; 
cf a subsurface parking structure, it would more than likely 7.2 
.2sult in a less dense and complicated new building that could | 
be constructed more efficiently in the interests of all 


concerned. 
Ex Conclusion 


The current Shriners Institute is a reasonable 
neighbor. It is located in a particularly attractive area of 
the West End which is home not only to medical institutioncmene 
also to in-town residents. At its present scale it complements 
but does not threaten the surrounding historic structures and 
residential units. The proposed project, however, will add 7a 
significant mass and height to the site, resulting in a 
building comparable in height to the towers at MGH. Further, 
the Shriners will add a major onsite parking facility, where at 
present it has 3 onsite spaces. As the draft EIR suggests, 
however dismissively, the effects of wind, shadowing and loss 
of light on surrounding vegetation and historical structures 
and the residents and people who use them will be substantial. 
The means of construction dictated by the size and 
configuration of the proposed project will result ina 
Significant, lengthy and disruptive construction process. 


We are not opposed to a modest expansion of the Shriners 
Institute. However, any such expansion must be planned in a 
manner which respects that it is located in the middle of a 
residential area on a small parcel on which only limited 
institutional development is appropriate. If the approach 
taken to date by the Proponent is not corrected through 
preparation of a revised or supplemental Draft EIR which sets 
forth real alternatives to the current proposal, the value of 
the Final EIR in achieving and documenting essential mitigation 
for an urban institutional development of this kind will be all 
but negated and the process effectively brought to a premature 
close. 


Therefore, pursuant to the MEPA regulations at 301 CMR 
11.08, we urge the Secretary to find that this Draft EIR is 
inadequate in at least the following respects, and to require 
that the Proponent prepare a supplemental or revised Draft EIR 
to address these issues: 
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Ble No discussion of feasible or practicable 
alternatives to the Project as proposed. 


18} 6 Inadequate discussion of mitigation measures. 


Cc. Mnacdeqiate GdiscusshLOn Of EBrects Of wind) Shadowing 
and loss of light on surrounding vegetation, 7.22 
historic St. Joseph's Church, on the Regina Cleri 
Home, and the pedestrian environment in this 
immediate area. 


al. Inadequate consideration of need for the 150 car 
parking garage or of feasible alternatives, 
including increased use of mass transit and other 
alternatives to private automobiles. 


e. No discussion of alternatives to the truss method 
of construction. 


Thank you for your courtesy in reviewing our comments 
through the MEPA process. 


Sincerely, 
WIDETT, SLATER & GOLDMAN, P.C. 
ee 
{2) he 
Robert W. Curry 
Kenneth A. Reich 
cc: Stephen Coyle, Director, 


Boston Redevelopment Authority 
1454t 
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8.0 BRUCE CAMPBELL & A IATE 
DECEMBER 4, _ 1991 


Parking Survey Results at Hawthorne Place Gar 


The Bruce Campbell Associates survey for the Hawthorne Place Condominium 
Trust identified only 104 spaces at the Hawthorne garage, yet analyzed occupancy 
using a total of 114 spaces. This results in lower than actual occupancy rates for 
the space. In addition, the survey failed to take into consideration the manner in 
which the spaces are assigned. The Shriners Burns Institute assigns parking spaces 
to an individual employee for a monthly fee. Therefore, an employee assigned to 
the evening shift would not arrive until after 12:00 noon, while a night-shift 
employee would arrive after 10:00 PM (nurses working a double-shift would have 
their vehicles parking for some 16 hours). While the results of these shifts would 
appear to leave vacant space, the fact remains that the employee will be utilizing 
the space later on that day. As an example, an observation of spaces at 10:30 AM 
on December 12, 1991 indicated that 14 of 29 vacant spaces were assigned to 
employees working the night and/or evening shifts. According to the Institute’s 
records, 36 employees work during these two shifts, which would account for the 
vacant spaces. 


Availability of Off-Street Parking Facilities in Immediate Area 


Available commercial parking in the study area is addressed in depth in Section 
IV-2.2.1. As discussed, in that section, capacity of the six closest facilities are all at 
or above 90%. In fact, with an overall capacity rate of 86%, the area is nearing 
effective capacity, particularly when handicapped spaces and double parked cars 
are accounted for. 


As regards to the comment about the Charles Street Jail site, the 100+ spaces 
proposed for the Charles Street Jail site are meant to replace 300+ spaces lost on 
Nashua Street as a result of the land swap with Suffolk County. These spaces are 
temporary and MGH is preparing a long-term plan for reuse of the jail site. 
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8.3 ITE Utilization Standar nd Hawthorne Pl [ n hriner 


Please see our response to Comment 8.1 above. 
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Bruce Campbell & Associates | 


38 Chauncy Street, Suite 701 
Boston MA 02111 | 
TEL: (617) 542-1199 FAX: (617) 451-9904 


TO: Hawthome Place Condominium Association JOBNO: 349-02 
FROM: BC&A FILE NO: 349-dp2 
DATE: December 4, 1991 


SUBJECT: Parking Study - Hawthorne Place; Shriners Bums Institute, Boston, MA 


INTRODUCTION 


BC&A, retained by Widett, Slater and Goldman, was asked to study the utilization of the 
parking spaces reserved for the Shriners Bums Institute (SBI) located at the Hawthome Place 
underground garage. A total of 114 spaces are utilized by SBI at the Hawthome Place Garage, 
104 of which the SBI own, and 10 are under a long-term lease agreement. 


A parking survey was conducted and during the survey period, only 104 of the 114 SBI spaces 
were clearly marked and identified. Thus, our actual survey was of these 104 spaces and the 
results to follow were pro-rated for the total of 114. The survey periods were noted as 
follows: 


Day Date Time Period 

Fnday e721 4:00-6:00 PM 

Monday 11/18/91 8:00 AM - 6:00 PM 

Tuesday UD HED| 8:00 AM - 6:00 PM 

Wednesday 11/20/91 8:00 AM - 6:00 PM 

Thursday 11/21/91 6:00 PM - 4:00 AM 
Fnday 11/2279) 6:00 PM - 4:00 AM 


Parking Survey Results 


The data presented in Table | show the actual utilization of the SBI spaces at Hawthorne Place 
Garage. The percentage utilization (percent of parking spaces utilized) is also shown in 

Table 1. The average occupancy for these reserved SBI parking at Hawthorne Place Garage is 
also shown graphically in Figure 1 for a 24-hour period. Depicted in this figure is the 8.1 
reflection of shift changes; therefore, the daytime hours would show the higher utilization. 

From the data, the average occupancy for the 11:00 PM - 7:00 AM shift is 16%, for the 7:00 AM 
to 3:00 PM shift is 66% (34 reserve capacity) and for the 3:00 - 11:00 PM shift the 

utilization is 41%. Clearly, the 7:00 AM - 3:00 PM shift has higher utilization as expected. 
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CONCLUSION 


In the immediate SBI area, there are approximately a dozen off-street public parking sites 

that have been identified by the Boston Transportation Department for current use. In 8.2 
addition to the public commercial parking facilities in the area, various private facilities 

and on-street spaces are available in close proximity of the SBI. With the advent of the 
additional 200+ spaces proposed by Massachusetts General Hospital in redevelopment of the 
Charles Street Jail and current underutilization, there exists the potential that a surplus 

could be created in the area. 


Based on the Institute of Transportation Engineers standards, (85 %-90% utilization) it is 8.3 
clear that the SBI spaces in the Hawthome Place Garage are underutilized during the course of 
the 24-hour day. This is most evident during the peak utilization period (7:00 AM - 

3:00 PM). A 66% occupancy rate for this shift leaves approximately 40 spaces unused during 
this peak time. Therefore, it is clear that under existing conditions, the Hawthorne Place 

Garage is underutilized. 


It is our Opinion that the need for 150 new spaces for use by the Shriners has not been 
demonstrated, based on current usage, and that during off-peak hours there is sufficient 
capacity to accommodate the proposed SBI expansion without any increase in parking spaces. 


Bruce Campbell & Associates, Inc. 
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9.0 WIDE LATER & GOLDMAN (ON BEHALF OF 
ACK NE MPANY), DECEMBER 1991 


Im f ion on tili rvic Debris Removal n her 


Shriners is required to submit a Construction Management Plan (CMP) to the 
Boston Transportation Department (BTD) prior to initiating construction. Please 
see Section V-9.0 for detailed discussion of construction impacts. 


Im f rh nstruction on Changing Wind Tunnel Effect 


Little difference from project impacts already discussed is expected with initial 
construction of the project’s upper portion. Once the upper portion is completed 
and the lower portion removed, typical practice is to enclose the construction area 
with a fabric sheeting material. This fabric material contains small holes for 
ventilation and also mitigates construction impacts beyond the site. The openings 
of this sheeting material represent less than 50%, therefore, winds will be 
restricted from flowing unimpeded below the upper portion of the project, once 
demolition of the existing structure occurs. Further, because some wind will be 
able to flow through the construction area, winds around building corners will also 
be diffused. 


Blossom Street as a Material Staging Area 


The proponent does not intend to use half of Blossom Street for material storage. 
Rather, the closing of a portion of Blossom Street is being necessitated by the 
construction of the truss level in Plan I. As discussed with BTD, the construction 
management plan will identify steps to minimize impacts and the contractor will 
arrange to store materials on-site. 
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9.5 


9.6 


Construction Noise Impacts on Blackstone Apartments and Regina Cleri Home, 
he Residents of Which are Typically Home During Customa onst ion 


Hours 


While much of the construction will take place on the proposed overhead 
construction site, most of the major noise producing equipment will be located at 
the ground level for all phases of construction. Modeling results were presented 
on Table V-9.3 of the DEIR/DPIR for various phases of construction. The typical 
location of the noise source (ground level or 5th Floor) is indicated on the 
DEIR/DPIR table. Pile-driving, although not specifically modelled since it is not 
included in the City’s noise regulations, was an expected noise presented in the 
DEIR/DPIR. Since the DEIR/DPIR, it has been determined that pile-driving will 
not be required since construction of a slurry wall has been identified as being 
feasible at this site. This will eliminate the noisiest construction activity previously 
expected for the project. All construction noise modeling was conducted for a 
distance of 50 feet from the operating equipment, the nearest regulatory 
measurement location. Construction noise levels will be lower at locations farther 
than 50 feet from the construction site. Persons at home during the typical 
construction hours will experience these temporary elevated noise levels. 


Impact from Construction Vibration on Possible Foundation Damage to 
Blackstone Apartments 


The foundation methodology has been changed to include a slurry wall as 
described in the revised construction impacts section (Section V-9.0). The use of a 
slurry wall minimizes vibration impact and impacts to the groundwater table and 
therefore minimizes impacts to adjacent foundations. 


Verification of Depth of Groundwater and Other Subsurface Conditions through 
ils Analysi 


Test borings have been completed which have led to the decision to use a slurry 
wall type foundation for the Replacement Facility. 
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December 6, 1991 | 


ioe om enGace | 
MEPA Unit 

Executive Office of Environmental Affairs 

20th Floor 

100 Cambridge Street 

Boston, Massachusetts 02134 


Re: EQEA N hrin Burns Insti 


Dear Mr. Gage: 


On behalf of Blackstone Company, owner of the apartment 
building designed for occupancy by elderly tenants at 33 
Blossom Street, we offer the following comments regarding the 
draft environmental impact report submitted by Shriners Burns 
Institute relative to its proposed new nine story facility. 


sly: The strategy of constructing and occupying a 
Partially completed building above an existing structure to be 
demolished is extremely complex, particularly in a constricted 
site. A logistics plan should be required in order to address 9.1) 
the impact of the construction configuration upon utility 
service, debris removal (including the location of dumpsters) 
Siete, Cieiclie Choiseclenlaiie! Chigetees, Kid maw mulmic, Gee jPproOeMeaimc 
should take into account the consequences of new wind patterns 9.2 
which will be created by the unusual and changing tunnel effect 
of overhead construction. 


t 
OA The proponent proposes to use half of Blossom 

Street as a material staging area. Blossom Street is the sole 

means of access to Blackstone Apartments, whose main entrance 

would be immediately adjacent to the staging area. This will 

cause traffic congestion and impede access to the apartment 9.3) 

building. | 
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3 « Blackstone Apartments, together with the Regina 
Cleri Home (housing for elderly priests) and the Shriners 
building, form a courtyard which will amplify noise reflected 9.4 


downward from the proposed overhead construction site. The 
noise control study exempts impact equipment such as pile 
drivers and pneumatic hammers. Because extensive demolition 
and piling are proposed, a high level of disturbance will 
Pesulee le should be noted in this connection that the elderly 
residents of Blackstone Apartments and the Regina Cleri Home 
are typically home during customary construction hours 
(7:30-3:30). Additional noise analyses should be performed. 


al ., Similarlyjethe close promimity of the project to 
Blackstone Apartments and the likelihood of construction 
vibration justifies a review of possible foundation damage. 9.5 


The soil characteristics of the Blackstone site would be 
relevant in this regard. 


See The draft report suggests that borings have not yet 
been done. Absent a soils analysis, the proponent's 
assumptions concerning the depth of groundwater and other 9.6 


subsurface conditions need to be verified. 


Please let me know if you require any additional 
imtormation. yi! é 


i e1y/yours, 


; 
Philip S. Lapatin 
PSL:hr 
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10.0 ST, JOSEPH’S CHURCH, DECEMBER 12, 1991 
hadow Im n Church’s Garden or Pati 
See our response to Comment No. 7.6. 
hadow Im n Sidewalk Between St, Joseph’s Church and Regina Cleri Hom 


The shadow figures for the Winter Solstice and Vernal Equinox show the walkway 
between the St. Joseph’s Church and Regina Cleri House, and the parking area 
are already shaded by existing buildings. During the winter when sun angles are 
low, existing buildings already shade areas immediately around the project site, 
while new shadows primarily occur away from the Replacement Facility. SHCC 
has also made arrangements to assist the Archdiocese with snow and ice removal. 


Under-Utilization of Hawthorne Place Parking Spaces Owned by Shriners 
Please see response to Rappaport and Rakov Comment No. 5.2. 
rvice Area and Unloading Dock 


Please see response to Rappaport and Rakov Comment No. 5.6. Also, secondary 
access to the Regina Cleri parking area is available through a gate at its southeast 
corner, on O’Connell Way. 


Construction-Related Impacts 


Access including fire access to the abutting properties will be outlined in the 
construction management plan. 


Construction Worker Parking and Use of MBTA 


As noted in the DEIR/DPIR, parking for construction workers will not be 
provided on the site. The Shriners Burns Institute will attempt to locate satellite 
parking facilities for construction workers outside of the study area. These 
facilities will either be adjacent to transit to allow its use, or the Contractor will 
provide a shuttle service. 
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10.0 RECEIVED 


Dec. D/YL 
DEC 4 + joc] 


Hon. Susan F.Tlerney, 
Rxecucive Of flee of Kuvironmental Abbadon 


100 Cambridge St. MEPA 


Boetlon, Merete. 
Dear Secretary Tlerney, 


The report whtlel wan put together bor CheShrtnern fara tuathtuce, Tleled 
sProposed Drafe Knvbronmental Report” came nto my hand aboue one week and a 
half ago. At thac tlie Lo was Livolved tn partsh matters up co my elbows, go 
-could not respond to Le immedtately. | am now malkloug a quick response. I wish 


this report was provided co me much earller, as Lo have discovered that Lt was 
supplied’to otherx more than a month age. 


As a general response I would Llke to say thac t¢ Lllustrates the truth 
that chere Lx a blg difference between appearance and realtty. One would think 
by its size and pagination that issues were responded to in a reasonable fashion. 


The truth fu, chat dt fae oa PR vepert, apparently ollertup woluttona whe are 
not solutlons at all. 


T would (lke Firat of all to speak Co twe pactleular arenan of the subsactuee of the 
report and then cto comment on che procedures envistoned during time of conatruction, 


First of all as regards helphe: It apparently seates down the projece, 
but in reality makes Little difference In the shadowlng effect to which I objected. 
fon previows Letter fomade out a utatement Chit ow May 7th | with several €rLends 
measured the impace of shadowlny on that dace. 71 found chat ¢here would be no sun 
Iyoour Patto and garden at 4 poem On Sept 2nd. do agado made oa test of shadowLny 
in view of the scaled down decision which the Shriners Burns Institute had arrived 
ut to bulla to 137 feet, as reported to me by Frotietan Coufon who attended a meeting 
whflle was away on vacation, On SKprt 2nd 1 agaln went oue to the Patio with some 
C{rienda. Agatn Le was about 3:30 p.m. When we looked ut che Sun golng down 10.1 
over the Shriver's Bulldtug | sald Imagine what would happen £f the new building 
were in place and it was rasied up to 137 feet. There would be absolutely 
no sun tn the gacden or in the Patlo, This wold have a sertous effect on the garden 
whieh now makes che aren so attracelve now cnviroumental ly. 

But there ts 0 second consequence, There [x a publiie pathway running back of 
our Rectory and close to Regina Clerl. Now thls cau be a treacherous area co 
negotiate tn the heart of Icy winter. hut with the added helghe and no sun at all 
fe wlll he totally dangerous, ALL the elderly priests, who come from cheir cars to 
Reglna ClerL have to travel this path. Vhis wlll be an luvitattou co dlsnastec. 10.2 


In addttlon che parking area ltsedf wlll atse be effected by the same sttuacton and 
wLIl be turned Into an fee rink. 


There baton necond aren lu the aubutanee of the propount whteh should he doale 
wlth, Le tax the questlon of the parking yarage. le ts clear now, Crom studles undertaken 
thact the vamber of park lay apaeen owned and vented by Shriner Burne tlospttal were 
markedly underused, A satudy has been prepared on this which has been made known 0 
your offlee, ‘hia meaun Chat there fa ao Justiiteatton for a garage for 150 cars. 
On che size lot this ta preponteroun. th thts were markedly reduced to 100 cars 0.3 
it would certainly scale down the butiding. And If i¢ were reduced to 50 cars slong 
with the parking whieh they already have, lt would reduce tt much Purther. 
A gnrage of thla proportions ts totally unacceptable, in view of the parking available 
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(2) 
surrounding the hospital. 


But what is more unforgiveable, with this plan for a garage they are still 
going to retatn their unloading doek tu the rear of che huilding as they have it 
now. This is a first class nuisance. 10.4 


Let me illustrate what we have tu face presently. On Wed. Dec. 4th at 11:30 
a.m. u flat bed truck parked tn the middle of the entrance Into the Regina Parking Lot 
Ie carrled some mechantealy which were toe be holated unto che roof of Shriner 
Burns lloapital, One nnd oa half houra later the track moved, Tn all that ¢ime 
access to cars parked in Reglnal Clert parking lot and accese for deliveries 
was cut off entlrely. Even an ambulance could not gee (n there then, Whae will 


happen when gantries are swinglny steel beam trusses in the air putting them into 
place. 


Nuw let me deal wlth the process whieh willl be tnvolved {f thta Environmental 
Certification is accepted. On page V-9.9 of the study we have a list of all 
the {nstromenta to be used In the conntruceton phase..thts tacludea crains, trucks, | 
back hoea etc. Thia ia an enormous assembly of materials for such a project, but 1 
con seo Chae Le fs Jusetfled. What worrlen me ta that a whole road La going to be 
cut off with minimal access for fire trncks.And this for three years or more. 10.5 
In additlon when this machinery ta tn operation and we have a funeral at our 
Church how ly uccess to be provided. | bave already detatled how three trucks 
tied up accers to the parking lot for two houra on Nec. 4th. Card. O'Connell 
way Is a very narrow way and Blossom street when Tt ta narrowed down Co one way 


again is excveptionally narrow. ‘There {4 no way In which the interest of small 
abutters wiiil be protected. 


Then you have to take Lnto he account the opentlon of augers and the trucks 


moving Lu and out wlth dlspasal of sold Chit and back hoes opoating. Those 
who sit in the office of the Environmental department, should come down and look 
ae Chie locattan before they make any thiatl dectaton, 


When the problem of the Central Artery depremclon came up the problem of tho 
bridpe over the Charles to Chortestown wan reviewed again the again. It was not 
accepted until at lenat seven reviews were undertaken, We cry out to you as a 
Board, set up to protect che awall abutter co do your Job wlehout fear or favor. 
Make sure thac chose who are prepared to bulld thls addteton to the Shriners Burns 
Nospital be Forced co chink of alternatives. 


There is one final potnt which T would like co develope. On page V-9.21 it 
is stated:"Constructions workers wiil be encouraged to u tlllze the M.B.T.A. 10.6 
It tn estimated that there will be 200 workers on the job. I challenge you to go 
down to the job that Ls golny on prfesently behind the Norch Station in the building 
of the M.B.T.A garage. Just look at the way the cars are llned up and crowded in 
in every conceivable space. And they are wlehin 50 yards of the NorthScation. 
This bears oue my polut that thls whole Study Ja a PR Job, te 1a ontirely superficial. 
They are not going to get one Worker to use the M.B.T.A in chat work and we will be 


deluged with cara. Your of flee cannot be vo far removed from reality that they are 
not aware of chia. 


There 18 a clear conslusion from all of this. Wold up the certification of this 
project until those who are planning it, are forced ta Taee alternatives whieh do 
not do a gross injustice to amall and weak ab utters like St. Joseph' 


sg Church. 


St. Joseph y Church 


68 Cardinal O'Connell Way 
West End, Boston, Mass. 02114 


(3) 


The test whether Offices set up by the state are really going to function to 
gee the justice is done co thove who have uo money and Less cloue will be exemplified 
on what ig done with this appeal. St. Joseph's Church has been here aince 1823, 
We welcome the Shrlaers Burns lHospleat. El does matchless work. But ehis axpangion 
will not mean that single more patlent wil! be dealt with or have to be refuaed. 
Tt does not men that any one who works there now canoe Clnd parking space in the 
absence of thls new 150 lot garage, 


Reasonable additions could be puc on wlehour working serflous Lnjustice on 
any nelglibors. And the Environmental Protegtion Agency should make certain that 


it will make take this direction before a certifiente of approval is issued. 


Sincerely, 


REv. Gerald L.Bucke Pastor 
St. Juseph'y Chureh, 


CC. Stephon Coyle, U.R.A Director. 


| 
| 
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MEPA Certificates 
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TELEPHONE: (617) 7R6°S&2O 


Steartaar 
Terecopen: (617) 7a6-a825 


ganuary 23, 1992 


Salvatore P. Russo, PE.D. 
Administrator 

Shriners Hospitals for Crippled Children 
51 Blossom Street 

Boston, MA 02114 


Dear Dr. Russo: 


I am responding to your letter of January 22 inquiring 
whether the MGH might have approximately 80,000 square feat of 
medical and research space available for use by the Shriners 
Hospitals for Crippled Children for approximately three years 
starting in the spring of 1992. 


Unfortunately, all of our main campus space is fully 
committed. Indeed, we are currently struggling te find 
approximately 18,000 square feet of space within the vicinity of 
our main campus to house programs currently located at 15 River 
Street which we will have to vacate by August 31, 1992. 


We wish you wall in your construction program and resret 
that we are unable to provida you with the temporary help that 


you have requested. 
: [Li None 


EMH/pje 
, & INC. 
< GEN HOSPITAL RPORATION THE MGH INSTITUTE OF HEALTH PROFESSION 
3 Diets nokera. iil Side ah THE MGM PROFEGSIONAL GERVIGCZS CORPORATION 
r THE MGM HEALTH SERVICES CORPORATION 


Po meat AINA DEMAMIT TATION HOSPITAL CORPORATION 


O° Saas 


City of Boston 
The Environment 
Department 


Raymond L. Flynn 
Mayor 


Lorraine M. Downey 
Director 


Boston City Hall/Room 805 
Boston, Massachusetts 02201 
617/725-4416 or 725-3850 


Nevermber 18, 1991 


Mr. Mitchell L. Fisecnman 
DECOSGoOe of PUA 2. 5 

HMY Associates, Ic. 

196 Baker Avenue 
Concord, MA 01742 


RE: Shriners Burn Institute 
Dear Mr. Fischman: 


Mhanx yOu, foc your Letter GE Oclobeér 31 describing Use 
proposee construction of the Shriners Burns Institute 

Rea eCemem = guactl==y =n Peceton's Wes: Sadawthe Sackoqrouns 
historical information thac you provided has seen very 
nelreful i- reviewing this protect. 


The proposed project edpears to nave little impact on 
significant archaec scical resources for at least two 
reasons: 1) at least 80 % of “ne site has already been 
impactec by the constvucticn of the exiszing facility, and 
2) GS REVO gle) Gee HSV Sasien Hele 2k6 Sess sete. SESRENe == 
any Significant sizes in this location. While <he site was 
S@eanee Of 2Ne Shawmit Deninc ile, 2he SteciZzic site was =5= 
settled until the nineteenth century. As you correctly 
mne@iecate, she Weils Ssnool end adsacen= arartmea:= gus  siess 
were on the site wtc- 2 recen:lyv. 


= WOULE ASISLOCLACS SSLoc MOS Saee Benes. sey S-.@r Ee 
GsEPESS COMISLUSEIaM Eine eLWes cleesdss Ge Bao SS2O Be eacee = 
AIMVESSSe OF GQOLEGLCHA Se APS IASG set. 2 SSseee MSs. 26 


SxRGAVAs 0 SASS GS SeMmieceUessZon, Bats Smemec 29 Fe “EKy 
See Or i ers ween cons. sUStl Ore, DUS WCUlLe. 3 [BOWS 925) > cae 
EAS ASCUSECH GZ QUE BNSC KOBE KESSa Cal. 


ce: B. Simon, MHC 


>» 


= - I; he Go mmoniueatth L WE OE: 


‘ccmmmg tg Cicnmontil Ufacrs 
ae Lambsdge - Vier Soe ah ls 


WILL AM® WELD December 12, 1991 
GOVERNOR 
617) 727-980¢ 
ARGEO PAUL CELLUCCi 
. EsTENANT SOCYVEANOR 
SUSAN F TIESNEY 
SECRETARY 


m 
nt 
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CERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 
OND LHS 
DRAFT ENVIRONMENTAL IMPACT REPORT 


PROJECT NAME : The Shriners Burns Institute 
Replacement Facility 

PROJECT LOCATION : S51 Blossom Street - Boston 

EQEA NUMBER RQ fel @yisites 

PROJECT PROPONENT : The Shriners' Hospital 

DATE NOTICED IN MONITOR : November 5, 1991 


The Secretary of Environmental Affairs herein issues a 
statement that the Draft Environmental Impact Report (DEIR) 
submitted on the above project adequately and properly complies 
with the Massachusetts Environmental Policy Act (G. L., c. 230, s. 
61-62H) and with its implementing regulations (301 CMR 11.00). 


The proposed project consists of the demolition of 80,9000 
square feet (sf) of existing hospital space and its replacement 
with a 200,000 sf building with an additional 70,000 sf of below- 
grade parking (2.5 stories) for 150 cars. It will provide 
additional medical research space, increased patient bed space 
(although the number of beds will remain at 30), and expanded 
outpatient care space to permit an increase in daily capacity of 
patients from 30 to 75. Hospital staffing and research levels 
will increase by 62 positions to the proposed range of 332 
employees. This project is proposed in two construction phases: 


Phase 1 includes the construction of steel trusses over the 
existing building which will support the construction of 
four levels above the existing building. 


Phase 2 includes the demolition of the existing building and 
construction of four levels of hospital functions and below 
grade parking. 


The preferred alternative, as proposed, will be a 9-story 
building at 137 feet with 2.5 levels of below grade parking. 
Since the Environmental Notification Form (ENF), not only has the 


EOEA #8643 DEIR Certificate December 12, 1991 


building height been reduced from 155 feet but the building 
footprint has also been reduced from 30,000 sf to 22,218 sf. The 
parking entrance/exit has been relocated to Blossom Street. The 
project has also created wider setbacks between the proposed 
building and the street. 


The DEIR has adequately addressed the wind impacts outlined 
in my Certificate of June 21, 1991 for the Preferred Alternative. 
However, the shadow impacts on vegetation, particularly at 
Hawthorne Place and along the western wall vegetation of St. 
Joseph's Rectory during the Vernal Equinox have not been 
sufficiently addressed and must be addressed in the Final 
Environmental Impact Report (FEIR). The reduction in shadow 
during the Vernal Equinox because of the new massing 
configuration in the landscaped area between St. Joseph's and the. 
Regina Cleri Building is commendable. 


I have serious reservations concerning the parking demand 
and supply assumptions in the DEIR. The DEIR does not convince te | 
that an additional 150 parking spaces are required for this 
project. To reduce the number of parking spaces which are leascane 
off-site, so that these spaces can be accommodated on-site, only 
increases the number of available parking spaces in the area. | 
Providing parking for such categories of users as the Board of | 
Directors (40 percent on a daily basis), auditorium users, and | 
volunteers does not appear warranted from an environmental 
perspective, particularly given the proximity of public transit. 
If the proponent maintains its existing off-site parking 
arrangements (124 spaces), it appears that the hospital will 
really only require about 60 spaces in its on-site parking garage | 
to accommodate the inpatients and additional outpatients that are 
expected. 


The project proponent must develop a comprehensive parking 
management plan to utilize the parking spaces it presently has 
more efficiently, in order that the spaces are not just reserved 
for one employee for a 24-hour period. By utilizing the 
hospital's existing daily auto usage rates, the DEIR has not 
developed more acceptable parking mitigation efforts. With an 
improved mode share split for transit from hospital and research 
workers, the project does not warrant a 150 space garage. 


The FEIR must present a full mitigation package and specify 
the amount of its proposed transit pass subsidy to be provided to 
its employees and construction workers. I urge the proponent to 
develop plans to maximize the use of its van to reduce patient 
parking demand. The Massachusetts Bay Transportation Authority 
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bus route 350 no longer operates along Cambridge Street. Figure 
VI-1.15 should show the pedestrian route between St. Joseph's 
Church and Regina Cleri. 


The FEIR should identify the source for the one percent 
traffic growth rate for each year. Are there no existing City of 
Boston or Massachusetts Department of Public Works annual weekday 
24-hour traffic volumes available for roadways within the study 
area? I direct the proponent in the FEIR to work with the Boston 
Transportation Department (BTD) to develop mitigation measures 
for the Staniford Street/O'Connell Way intersection during the PM 
peak hour. Before the FEIR is completed, I also suggest that the 
proponent review its construction management plan and its 
proposed closure of the northbound side of Blossom Street with 
the BTD's Construction Management Division. How many months would 
the northbound side of Blossom Street be closed? It appears that 
more coordination with the Massachusetts General Hospital is 
required in this area in order to reduce construction impacts. ana 
traffic delays. 


Finally, I encourage the proponent to make every effort in 
the FEIR to reduce the remaining building height from 137 feet. I 
believe that the proponent can reduce the building height 
further, particularly when parking is reduced and replaced with 
other hospital functions, and I encourage this effort. 


The FEIR should address all comments on the DEIR. It must 
provide detailed information on mitigation. The proponent should 
meet with the Boston Redevelopment Authority and the BTD to 
ensure that mitigation will be adequately identified and 
Sadressed vithin the hEIR. 


December 12, 1991 
DATE Susan F. 
Comments received : Boston Environment Dept., 11/22/91 


MHC, 12/4/91 

BRA, 12/5/91 

BWSC, 12/5/91 

Rappaport & Rakov, 12/5/91 

Nancy Buehler, 12/5/91 

Widett, Slater & Goldman, 12/5/91 

Widett, Slater & Goldman, 12/6/91 

Bruce Campbell & Assoc., 12/6/91 

Widett, Slater & Goldman, 12/6/91 

Choate, Hall & Stewart, 12/11/91 
SFT/WTG/wg HMM Assoc., 12/12/91 
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100 Cambridge Street, Boston, 02202 


WILLIAM F, WELD April 3, 1992 
GOVERNOR 


ARGEO PAUL CELLUCCI 
LIEUTENANT GOVERNOR 
SUSAN F. TIERNEYCERTIFICATE OF THE SECRETARY OF ENVIRONMENTAL AFFAIRS 
SECRETARY ON THE 
FINAL ENVIRONMENTAL IMPACT REPORT 


(617) 727-9800 


PROJECT NAME : The Shriners Burns Institute 
Replacement Facility 

PROJECT LOCATION : 51 Blossom Street - Boston 

EOEA NUMBER : 8688 

PROJECT PROPONENT : The Shriners Hospital 

DATE NOTICED IN MONITOR : February 26, 1992 


The Secretary of Environmental Affairs herein issues a 
statement that the Final Environmental Impact Report (FEIR) 
submitted on the above project adequately and properly complies 
with the Massachusetts Environmental Policy Act (G. L., c. 30, s. 
61-62H) and with its implementing regulations (301 CMR 11.00). 


The FEIR describes the following project. The proposed nine 
story, 137-foot tall replacement facility involves 200,000 square 
feet (sf) with 2.5 levels of below-grade parking for 133 cars. 
The truss level (5) will house mechanical equipment. The 
replacement facility will provide about 30,000 sf of medical: 
research space, 30 inpatient beds, and outpatient care space 
designed to accommodate 75 patients on a daily basis. Existing 
off-site parking will be reduced by 7 spaces in the Hawthorne 
Place Garage to 97 spaces. Hospital employment will increase by 
62 to approximately 332 employees and researchers. The parking 
garage entrance/exit will be located on Blossom Street. 


The project consists of two construction phases: 

Phase I includes the construction of steel trusses over the 
existing 80,000 sf building which will support the 
construction of four levels above the existing building. 
Phase II includes the demolition of the existing building 
and the construction of four levels of hospital functions 
and below-grade parking. 


This project is also being reviewed by the Boston 
Redevelopment Authority (BRA) pursuant to the City's Article 31 


100% RECYCLED PAPER 


EOEA #8688 FEIR Certificate April 3, 1992 


process. The proponent filed a joint DEIR/DPIR, but has filed 
this FEIR while awaiting the BRA's determination on the DPIR. 
While I encourage the filing of joint documents where possible, 
the fact that the state and local review processes have diverged 
at this point does not preclude my evaluation of the FEIR, or its| 
merits, to determine whether it has satisfied the requirements of | 
my Certificate on the DEIR. It is my judgement that the FEIR does 
substantially comply with that Certificate. 


Issues certainly remain and are the subject of ongoing 
discussions between the proponent and the BRA. However, I believe) 
that the remaining environmental issues, as I have identified 
them below, will be resolved as the BRA process continues. I 
therefore request that the proponent provide me with an update, 
responding to the questions raised herein. 


The FEIR has provided additional shadow impact analysis on 
vegetation, particularly at 2 Hawthorne Place and along St. 
Joseph Rectory's western wall, during the vernal equinox. The 
increase in shadow will be two to four hours per day in limited 
areas. Some additional shadow will also be created in the rectory 
patio during the late afternoon in the spring and fall seasons. 
The FEIR has identified the vegetation as primarily shade 
tolerant. It has concluded that no negative growth impacts are 
expected. I accept this analysis of shadow impacts. 


I have encouraged the proponent to reduce the number of new 
parking spaces in the proposed garage and to retain the 114 
spaces now located in the Hawthorne Place Garage. The proponent 
is continuing to work with the BRA and the Boston Transportation 
Department (BTD) to reduce parking in the proposed garage from 
the 133 spaces proposed in the FEIR. It is my clear 
understanding that the proponent will reduce the number of 
parking spaces to a total that is acceptable to the BRA and BTD, 
and my decision is based on that understanding. If parking issues 
are not resolved in this way, the proponent must submit a Notice 
of Project Change. 


In addition to the reduction of parking, the FEIR's 
mitigation package includes: pedestrian safety improvements such 
as the construction of new crosswalks along O'Connell Way at the 
access point to existing pedestrian paths and across Blossom 
Street in front of the building, transit subsidies for employees 
and construction workers, five parking spaces in the proposed 
garage will be reserved for ridesharing, and the proponent's 
participation in the Massachusetts General Hospital (MGH) 
ridesharing program for its employees. The proponent should also 
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consult with Caravan, the state ridesharing coordinator. The FEIR 
did not identify the amount of the transit subsidy that will be 
offered each employee and who will be eligible among hospital 
employees and researchers. Who provides the transit subsidy and 
what is the amount of the subsidy for construction workers at the 
site? The proponent must supply this information to the MEPA 
it. 


I direct the proponent to address the issues raised in the 
BRA's comment letter and to resolve them before the Article 31 
process is completed. The proponent should notify me of the 
resolution of these issues. If any further revisions occur to the 
proposed project, the proponent must submit a Notice of Project 
Change to the MEPA Unit, in accordance with 301 CMR 11.17. 


April 3, 1992 


Date Susan F. Ti 


Comments received : Widett, Slater & Goldman, 3/16/92 
Boston Environment Dept., 3/16/92 
Nutter, McClennen & Fish, 3/17/92 
Widett, Slater & Goldman, 3/18/92 
BWSC, 3/25/92 
Rappaport & Rakov, 3/27/92 
Widett, Slater & Goldman, 3/30/92 
Edward Gelles, 3/31/92 
HMM Associates, 4/1/92 
BRA, 4/1/92 
Choate, Hall & Stewart, 4/2/92 
Choate, Hall & Stewart, 4/3/92 


SFT /WTG/wg 


Appendix B 


Transportation Impact Analyses 


Appendix Bl 


Manual Turning Movement Counts 


te Code : 94900000 PAGE: 1 


S Street; STANIFORD ST FILE: stnford 
W Street: CARONIAL O'CONNELL WAY GCF : 1.03 


eC : CLOUOY/ORIZ2LE Sum of the Cara and Truck/S8us 
i DATE: 5/14/91 


PEAK PERIOD ANALYSIS FOR THE PERIOD: 7:00 AM - 9:00 AM 


OIRECTION START PEAKSHR © Ka eee VOLUMES ........ «see PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 8:00 AM 0.94 143-356 8 507 28 70 2 
East 8:00 AM 0.00 0 0 ; 0 0) 0 0 0 
South 8:00 AM 0.88 1 400 59 460 0 87 13 
West 7:45 AM 0.82 20 0 105 125 16 0 8&4 
Entire Intersection 
North 8:00 AM 0.94 143 356 8 507 28 70 2 
East 0.00 0 0 0 0 0 0 0 
South 0.88 1 400 59 460 0 87 13 
West 0.85 20 0 96 116 17 0 83 
STANIFORD ST N 
—_— wW—-+E 
Ss 


143 356 8 


CARDNIAL O'CONNELL WAY 0 0 
96 ] L (@) 
(6) 116 CARDNIAL O'CONNELL WAY 


aa 


Site Code : 94900000 

W-S Street: STANIFORD ST 
E-W Street: CARONIAL O'CON 
Weether ;: CLOUOY/ORIZZLE 


OTRECTION 
FROM [7 


PAGE: 1 
FILE: stnford 
WELL WAY GCF : 1.03 
Movements by: Cars OATE: 5/14/91 


PEAK PERIOD AWALYSIS FOR THE PERIOD: 7:00 AM - 9:00 AM 


START PEAK HR iw wwmiptain VOLUMES ........ «ee» PERCENTS ... 
EAK HOUR FACTOR Right Thru Left Total Right Thru Left 
8:00 AM 0.94 136 348 8 492 28 71 2 
8:00 AM 0.00 0 0 0 0 0 0 0 
8:00 AM 0.87 1 393 57 451 0 87 13 
7:45 AM 0.83 19 0 100 119 16 0 84 


Entire Intersection 


8:00 AM 0.94 136 348 8 492 28 71 2 
0.00 0 0 0 0 0 0 0 
0.87 1 393 57 451 tH) 87 13 
0.88 19 0 93 12 17 0 83 


STANIFORD ST 


136 348 8 


CARDNIAL O'CONNELL WAY 0 0 


0 2 CARDNIAL O'CONNELL WAY 


STANIFORD ST 


ilte Code : 94900000 


l-S$ Street: STANIFORD ST 


**W Street: CARONIAL O'CONNELL WAY 


feathec 


3 CLOUDY/DRIZ2LE 


Movements by: Truck/Bus 


PAGE: 1 
FILE: stnford 
GCF : 1.03 
DATE: 5/14/91 


PEAK PERIOO ANALYSIS FOR THE PERIOO: 7:00 AM - 9:00 AM 
DIRECTION START PEAR HR 0 ee VOLUMES ....055- ev» PERCENTS 24% 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 7:00 AM 0.75 7 20 0 27 26 76 0 
East 7:00 AM 0.00 0 0 0 0 0 0 0 
| South 7:30 AM 0.67 Q (iS see 8 0 88 12 
West 7:00 AM 0.67 2 0 6 8 25 0 75 
Entire Intersection 
North 7:00 AM 0.75 7 20 0 27 26 74 0 
East 0.00 0 0 0 0 0 0 0 
South 0.88 0 5 a 7 0 71 29 
West 0.67 2 0 6 8 2 0 75 
STANIFORD ST N 
ee W-t-E 
Ss 
7 20 0 
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CARDNIAL O'CONNELL WAY 


| STANIFORD ST 


Site Code : 94900000 PAGE: 1 


W-S Street: STANIFORO ST FILE: stnford 
E-W Street: CARDNIAL O'CONNELL WAY GCF : 1.03 
Weather 3: CLOUDY/ORIZZLE Sum of the Cars and Truck/Bus 


OATE: 5/14/91 


PEAK PERIOD ANALYSIS FOR THE PERIOO: 4:00 PM - 6:00 PM 


OIRECTION START EVAKGSH Rig fotcrctclorero VOLUMES ........ eee. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:00 PM 0.87 90 393 6 489 18 80 1 
East 4:00 PM 0.00 0 0 ,490 0 0 0 0 
South 4:45 PH 0.95 0 482 7 559 0 86 14 
West 4:45 PH 0.84 24 0 182 206 12 0 88 


North 4:00 PM 0.87 90 «©6393 6 489 18 80 1 
East 0.00 a) 0 0 0 0 0 0 
South 0.89 0 492 63 555 0 89 11 
Vast 0.83 12 1 184 197 6 1 93 


STANIFORD ST N 
a W-t-E 
Ss 


jite Code : 94900000 PAGE: 1 


i°S Street: STANIFORD ST FILE: stnford 
vw Street: CARDNIAL O'CONNELL WAY GCF : 1.03 
jeather s CLOUDY/ORIZZLE Movements by: Cars DATE: 5/14/91 


PEAK PERIOO ANALYSIS FOR THE PERIOO: 4:00 PM - 6:00 PM 


DIRECTION START BEA KG NR Tetelefeter-re VOLUME SERV -. - eae. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:00 PM 0.88 90 386 6 482 19 80 1 
East 4:00 PM 0.00 0 0 0 0 0 0 0 
South 4:45 PM 0.95 0 482 77 559 0 84 14 
West 4:45 PM 0.84 24 0 182 206 12 0 88 


North 4:45 PM 0.90 97 = =—368 1 466 21 79 0 
East 0.00 ) Lt] 0 0 0 0 0) 
South 0.95 0 482 7 559 ) 86 14 
West 0.84 24 O 182 206 12 0 88 
| 
| STANIFORD ST N 
| ——____- WHE 
s 
97 368 1 
a 466 _ [ 0 
CARDNIAL O'CONNELL WAY 0 0 
182 ] L 0 
0 206 CARDNIAL O'CONNELL WAY 


STANIFORD ST 


Site Code : 94900000 PAGE: 1 


N-S Street: STANIFORD ST FILE: stnford 
E-W Street: CAROWIAL O'CONNELL WAY GCF : 1.03 
Weather : CLOUDY/ORIZZLE Movements by: Truck/Bus DATE: 5/14/9 


i ee ee ee 


PEAK PERIOD ANALYSIS FOR THE PERIOD: 4:00 PM - 6:00 PM 


DIRECTION START avery “secre VOLUMES Sine aw ee o... PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:00 PM 0.58 0 7 0 7 0 x100 «=O 
East 4:00 PM 0.00 0 0 0 0 0 0 0 
South 4:00 PM 0.31 0 5 «0 5 0 x100 «=O 
West 4:00 PM 0.25 0 0 1 1 0 0 %100 


North 4:00 PH 0.58 0 7 0 v 0 %100 0 
East 0.00 0 i) ) 0 0 0 0 
South 0.31 i) 5 i) 5 0 100 0 
West 0.25 i) 0 1 1 0 0 %100 
STANIFORD ST N 
ao W-t-E 
s 
0 7 0 


STANIFORD ST 


tite Code ; 94900000 PAGE: 1 


I-$ Street; STANIFORD ST FILE: stnford 
“E-W Street: CARDNIAL O'CONNELL WAY GCF : 1.03 


jeather : CLOUDY/DRIZZ2LE Sum of the Cars and Truck/B8us 
| OATE: 5/14/91 


ime From North From East From South From West Vehicle 
legin RT THRU LT RT THRU LT RT THRU OLT RT THRU OLT Total 
6:30 19 58 1 Q 0 0 0 27 8 1 0 5 119 
6:45 38 67 1 0 0 0 0 42 7 0 0 8 163 
JR TOTAL 57 125 2 0 0 0 0 69 15 i 0 13 282 
7:00 AM 42 69 1 0 0 0 0 59 10 2 0 13 196 
7:15 36 65 1 0 0 0 0 71 7 7 0 18 205 
'7:30 34 63 0 0 Q 0 0 71 6 0 0 22 196 
7:45 : 30 77 0 0 0 0 0 a1 12 4 0 34 248 
R TOTAL 142 9274 2 (0) 0 0 0 292 35 13 0 87 845 
8:00 AM 35 97 3 0 0 0 1 101 16 7 0 27 287 
8:15 29 77 2 0 Q 0 0 96 14 3 0 23 246 
8:30 36 97 1 tt) 0 0 0 87 14 6 0 21 262 
8:45 43 85 2 0 0 0 0 116 15 4 0 25 290 
R TOTAL 143 356 8 0 0 0 1 400 59 20 0 96 1083 
(| S88 9S SES SACMOCS AICO SS SOD OGRSD OO0G COS OT OCI SUOI0 SSO 900 000c EIPGEL, Soe ooSa rata escoSoUS Seb bas amocoddosacanaaddscoC ISS peogoSaS 
4:00 PH 27 114 2 0 0 0 0 138 18 2 0 57 355 
4:15 22 92 5 0 0 0 0 121 14 5 0 40 297 
4:30 23 85 0 0 0 0 QO 122 10 4 1 48 293 
6245 18 105 1 0 0 0 QO 111 21 1 0 39 296 
R TOTAL 90 393 6 0 0 0 0 492 63 12 1 184 1241 
5:00 PM 18 92 0 0 0 0 0 129 18 5 0 56 318 
$:15 32 97 0 0 0 0 QO 118 20 0 39 "314 
5:30 29 79 0 0 0 0 QO 124 18 10 0 48 308 
5:45 24 66 2 0 0 0 0 107 16 4 0 32 251 


| 
a TOTAL 535 1482 20 0 0 Lt) 1 1731 244 6) 1 555 4642 


Site Code : 94900000 

W-S Street: STANFORD ST 

E-W Street: CARDNIAL O'CONNELL WAY 
Weather =: CLOUDY/ORIZ2LE 


Sum of the Cars and Truck/Bus 


PAGE: 1 
FILE: stnford 
GCF : 1.03 


DATE: 5/14/9° 


Total 


Time From North From East 

Begin RT THRU LT RT THRU LT 
6:00 57) 125 2 0 0 0 
7:00 142 274 2 0 0 0 
8:00 143 356 8 0 0 0 
4:00 90 393 6 0 0 0 
5:00 103 334 2 0 0 0 


DAY TOTAL 935 1482 20 0 0 


RT THRU 
0 6 
0 292 
ah Phe 
0 492 
0 478 

1 1731 


From West 
RT THRU 
1 0 
13 0 
20 0 
12 1 
27 0 
73 1 


| 


} 
| 
| 


jite Code : 96900000 PAGE: 1 


J1-S Street: STANIFORD ST FILE: stnford 
—-W Street: CARONIAL O'CONNELL WAY GCF : 1.03 
feather : CLOUOY/ORIZZLE Movements by: Cars DATE: 5/14/91 
} meee re eR OR RM mee RR we eB Be BORED ETO ETOH EHR Be Dee ESO D ESOS EH OB BOB BEBE SORTER HOO e BEBO wee ee ee ewww et EBB Bee BO ee eB we BES wmwesemarnweee 
ime From North From East From South From West Vehicle 
legin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
} a eee aaa ee ee 
+6330 18 51 1 0 0 0 0 27 1 i) 4 110 
6345 38 62 1 0 (9) 0 0 41 5 0 0 i 154 
AR TOTAL 5&6 113 2 0 0 (0) 0 68 13 1 0 11 264 
7:00 AM 42 65 1 0 0 0 0 59 8 2 0 11 188 
7:15 34 59 1 0 0 0 ; 0 69 7 5 0 16 191 
7:30 32 59 0 0 0 0 0 69 6 0 0 21 187 
7:45 27 vy 0 0 0 0 0 90 12 4 0 32 236 
AR TOTAL 135 254 2 0 0 0 Q 287 33 1 0 80 802 
8:00 AM 34 9% 3 0 0 0 1 100 15 iy 0 25 279 
|8315 28 75 2 0 0 0 a 93 14 2 0 22 236 
8:30 32 95 1 0 0 0 0 85 13 6 0 21 253 
8:45 42 84 2 0 0 a oO 115 15 4 0 25 287 
IR TOTAL 136 348 8 0 0 0 1 393 57 19 0 93 1055 
(9 1 PP OO SETH OGIO SREB SOE OCORROCOD GR HGRO OSS CCOGOCOC OGD OO doo a 
i] 
4300 PM 27 = 108 2 tt) 0 a 0 137 18 2 0 57 351 
4315 22 91 33 0 0 0 0 121 14 5 0 39 295 
14:30 23 84 0 0 0 0 0 117 10 4 1 48 287 
(e845 18 103 1 0 0 0 0 111 21 1 0 39 294 
R TOTAL 90 86386 6 0 0 0 0 48 63 12 1 183 1227 
5:00 PM 18 90 0 0 0 0 Qq 129 18 5 tt) 56 316 
5:15 32 97 0 0 0 0 Qq 118 20 8 0 39 314 
5:30 29 78 0 0 0 0 0 124 18 10 0 48 - 307 
5:45 24 66 2 0 (0) 0 0 106 16 4 0 31 249 
R TOTAL 103. 331 2 0 0 0 0 477 72 27 oO 174 1186 


AY TOTAL 520 1432 20 0 0 0 1 1711 «238 70 1 541 4534 


Site Code : 94900000 PAGE: 1 
| 


N-S Street: STANIFORD ST FILE: stnford 
E-W Streat: CARDNIAL O'CONNELL WAY GCF : 1.03 
Weather : CLOUDY/ORIZZLE Movements by: Cars DATE: 5/14/91 
Time From North From East From South From West Vehicte | 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total | 
FB SERRE ROTO RO OEE EO SSE O RICE IAA EA RA C0 S SOREN OOS CO CSR E EE Bee Dep SOON EARS See Gem CeHOOOmHObheHametouoocooccds:~ 
6:00 56 113 2 0 0 0 0 68 13 1 0 1 264 | 
7:00 135-54 2 0 0 Q 0 287 33 11 Q 80 802 
8:00 136 «6348 8 0 0 0 1 393 57 19 0 93 1055 

4 
BEI III ICA III I I REACTIONS aca [To | at a a Sr heel AA IIIS ODOC OQ OGIO. ~ 
4:00 90 386 6 0 0 0 0 486 63 12 1 183 1227 
5:00 103 331 2 0 0 0 0 477 72 27 0 174 1186 3 


DAY TOTAL $20 1432 20 0 i) Lt) 1 1711 «238 70 1 541 4534 


site Code : 94900000 PAGE: 1 

i-S Street: STANIFORO ST FILE: stnford 
i-W Street: CARDNIAL O'CONNELL WAY GCF : 1.03 
Weather i: CLOUDY/DRIZZLE Movements by: Truck/8us DATE: 5/14/91 
Time From North From East From South From West Vehicle 
jegin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
16:30 1 0 0 0 0 0 0 i) i) 0 1 8 

6:45 0 0 0 0 2 0 1 9 

iR TOTAL 1 1 0 0 0 0 1 i 0 0 2 17 
7:00 AM 0 4 0 0 0 0 0 0 2 0 0 2 8 

7:15 2 6 0 0 0 0 ; 0 2 0 2 0 1 We) 

7:30 2 4 0 0 0 0 0 2 0 0 0 1 9 

7:45 3 fr.) 0 0 0 0 0 4 0 0 0 2 12 

im TOTAL 7 ~=20 i) 0 a 0 5 2 2 i) r3 42 
8:00 AM 1 3 0 0 0 a 0 1 1 0 0 2 8 
18:15 1 2 0 0 0 0 0 3 a 1 0 1 8 
8:30 4 2 0 0 ft) 0 0 1 1 0 ) 0 8 

pat? 1 1 0 0 0 0 0 1 0 0 0 0 3} 

R TOTAL 7 8 0 0 a) 0 6 2 1 0 3 27 
(FSIS OOO COSHH DOO ROO SHOO NSO 0 Oooo SUN OOS Sopa S oC ooo omOGROdS DIPGEYS nooo ooo SOS oS Oooo eon ORS aO OREO RHO OOO SN SCD OOOO BO SEOOdRIROINOS 
4:00 PM 0 3 0 0 0 0 0 1 0 0 i) 0 4 

4:15 i) 1 (0) 0 0 0 0 0 0 0 0 1 2 

4:30 i) 1 0 0 0 0 0 4 0 0 0 0 5 

4345 0 2 0 0 0 0 0 0 0 0 0 0 2 

R TOTAL 0 i 0 0 0 0 0 B) 0 0 0 4 13 
5:00 PM 0 2 0 0 0 0 0 0 0 0 0 0 2 

Pigigia -  m me mm nnn nes en nse sece swe see cac sw ewe ecw enn ecsese [GSE cmencoomoSoSoSSocosOno a 6a SOO COU OES OCR AOC Op OB Oso SoH OFAC SOCGOG 
3:30 0 1 0 0 0 0 0 0 0 0 0 0 1 

3:45 0 0 0 0 0 0 0 4 0 0 0 1 2 

R TOTAL 0 3 0 0 0 0 0 1 0 0 0 1 5 

AY TOTAL 15 49 0 0 0 0 0 18 6 5 0 13 104 


Site Code : 94900000 PAGE: 1 


N-S Street: STANIJFORD ST FILE: stnford 
E-W Street: CARONIAL O'CONNELL WAY GCF : 1.03 
Weather ; CLOUDY/DRIZZLE Movements by: Truck/Bus DATE: 5/14/91 
Time From North From East From South From West Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
6:00 1 11 0 0 0 0 0 1 2 0 0 @ 17 
7:00 7 20 0 0 0 0 0 5 2 2 0 r) 42 
8:00 7 8 0 0 0 0 0 6 2 1 0 3 27 

4 
SdGSG00 oS0nCSa Aes oSReS CEROaRS onico bE aco br Roo poner ooShonecnc: CISC) GS SSS SSCS COSCO S22 SOO SO SPOS S OPIOID GSO OOOO moc 
4:00 0 7 0 0 0 0 0 5 0 0 0 1 13 
5:00 0 3 0 0 0 0 0 1 0 0 0 1 5 


OAY TOTAL 15 49 0 0 0 0 0 18 6 3 0 13 104 


jiite Code : 94900000 PAGE: 1 


|-S Street: BLOSSOM FILE: blossom 
iW Street: O'CONNOR WAY GCF : 1.03 
leather s CLEAR Sum of the Cars and Truck/Bus 


DATE: 5/09/91 


PEAK PERIOO ANALYSIS FOR THE PERIOD: 7:00 AM - 9:00 AM 


| OFRECTION START PEAK HR ne we eee VOLUMES ........ noon HEMEEIS cos 

FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 8:00 AM 0.92 0 141 5 216 0 65 35 
East 7:45 AM 0.87 127 Oo ,43 170 5 0 25 
South 8:00 AM 0.76 83 126 0 209 40 60 0 
West 8:00 AM 0.00 0 0 0 0 0 0 0 


North 7:45 AM 0.90 () 2 7 209 0 63 37 
East 0.87 127 0) 43 170 re) Lt) 7) 
South 0.76 82 126 0 208 39 61 0 
West 0.00 0 0 0 0 0 0 0 


BLOSSOM 


O'CONNOR WAY 


O'CONNOR WAY 


Site Code : 94900000 PAGE: 1 


N-S Street: BLOSSOM FILE: blossom 
E-W Street: O'CONNOR WAY GCF : 1.03 
Weather : CLEAR Movements by: Cars DATE: 5/09/91 


ee Sa a Na NN Se nc 


PEAK PERIOO ANALYSIS FOR THE PERIOD: 7:00 AM - 9:00 AM 


DIRECTION START BEAK SHRE eyeleieeie: >> VOLUMES ........ «ee. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 8:00 AM 0.92 Q 141 fe) 216 0 65 35 
East 7:45 AM 0.87 127 0 43 170 te) it) 25 
South 8:00 AM 0.76 83 126 , 0 209 40 60 Q 
West 8:00 AM 0.00 0 ) ) 0 0 0 0 


North 7:45 AM 0.90 Q 132 76 208 it) 63 37 
East 0.87 127 ) 43 170 te) 0 25 
South 0.77 81 126 ) 207 39 61 0 
West 0.00 0 Q A) 0 it) it) 0 


BLOSSOM 


ie 208 er 127 


O'CONNOR WAY 170 0 


a 


O'CONNOR WAY 


| BLOSSOM 


tite Code : 94900000 PAGE: 1 


1-S Street: BLOSSOM FILE: blossom 
iow Street: O'CONNOR WAY GCF : 1.03 
jeather : CLEAR Movements by: Truck/Bus DATE: 5/09/91 


PEAK PERIOO ANALYSIS FOR THE PERIOO: 7:00 AM - 9:00 AM 


OIRECTION START PEAR WR 000 eke g ese VOLUMES ..cccues wus PERCENTS 255 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 7:00 AM 0.25 0 0 1 1 0 0 %100 
East 7:00 AM 0.00 0 0 0 0 0 0 0 
South 7:00 AM 0.75 1 2 ; 0 3 33 67 0 
Wast 7:00 AM 0.00 0 0 0 0 0 0 0 
Entire Intersection 
! North 7:00 AM 0.25 0 0 1 1 0 0 %100 
East 0.00 0 0 0 0 0 0 0 
South 0.75 1 2 ) 3 33 67 0 
West 0.00 0 0 0 0 ft) 0 Lt) 
N 
w-+-E 
S 
0 
hs : 
0 0 


O'CONNOR WAY 


BLOSSOM 


Site Code ; 94900000 PAGE: 1 


N-S Street; BLOSSOM FILE: blossom, 
E-W Street: O'CONNOR WAY GCF : 1.03 


Weather 3 CLEAR Sum of the Cars and Truck/Bus 
cis DATE: 5/09/9 


PEAK PERIOD ANALYSIS FOR THE PERIOO: 4:00 PM - 5:45 PM 


DIRECTION START REAK SHR ir ciersre ce1-1- VOLUMES ........ «ee. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:30 PM 0.94 0 212 82 294 0 72 28 
East 4:45 Pe 0.85 87 0, % 183 48 0 52 
South 4:15 PM 0.96 132 0281 0 413 32 68 0 
West 4315 PM 0.00 0 0 0 0 0 0 0 


Entire Intersection 


North 4:30 PM 0.94 0 212 82 294 0 v2 28 
East 0.81 & 0 90 174 48 by) 52 
South 0.93 139 972 0 402 32 68 0 
West 0.00 0 ty) by} 0 0 0 0 | 
BLOSSOM N 
ae W-+-E 
S 


O'CONNOR WAY 


O'CONNOR WAY 


walite Code : 


94900000 PAGE: 1 
 |-§ Street: BLOSSOM FILE: blossom 
\¥ Street: O'CONNOR WAY GCF : 1.03 
(OA\aathar : CLEAR Movements by: Cars DATE: 5/09/91 
PEAK PERIOO ANALYSIS FOR THE PERIOD: 4:00 PM - 5:45 PM 
DIRECTION START NS Ett ko ananoe VOLUME Simsrenterersv-rn ~.. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:30 PH 0.94 0 212 82 296 0 72 28 
East 4:45 PM 0.85 87 0 96 183 48 0 52 
South 4:45 PM 0.93 134 279 | «20 413 32 68 0 
West 4:45 PM 0.00 0 0 0 0 0 0 0 
Entire Intersection 
North 4:30 PH 0.94 0 212 82 296 0 72 28 
East 0.81 a4 0 90 174 48 0 52 
South 0.93 130.0 272 0 402 32 68 0 
West 0.00 0 0 0 0 0 0 0 
BLOSSOM N 
—_ w—t-E 
S 
| 
(0) 212 82 
Is, aepeeneal r 1 
O'CONNOR WAY 174 (0) 
L 90 


O'CONNOR WAY 


BLOSSOM 


Site Code : 
N-S Street: 
E-W Street: 
Weather 


94900000 
BLOSSOM 
O'CONNOR WAY 


: CLEAR 


Movements by: Truck/Bus 


PAGE: 


1 


FILE: blogaom 
GCF : 1.03 


DATE: 


5/09/91 | 


PEAK PERIOO ANALYSIS FOR THE PERIOO: 4:00 PM - 5:45 PM 
DIRECTION START sole senses VOLUMES si7. c100.5 neler PERGE NI Om clore 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
North 4:00 PH 0.25 0 0 1 1 0 0 %100 
East 4:00 PH 0.00 0 0 0 0 0 0 0 
South 4:00 PM 0.50 1 : 2 50 50 0 
West 4:00 PM 0.00 0 0 0 0 0 0 0 
Entire Intersection 
North 4:00 PM 0.25 0 0 1 1 0 0 %100 
East 0.00 0 0 0 0 0 0 0 
South 0.50 1 1 0 2 50 50 0 
West 0.00 0 0 0 0 0 0 0 
BLOSSOM N 
ee W-E 
S 
0 0 1 
ae eee! : 
0 0 
0 0 
0 O'CONNOR WAY 


O'CONNOR WAY 


BLOSSOM 


Site Code : 94900000 PAGE: 1 


f /N-S Street: BLOSSOM FILE: blossom 
| 
E-W Street: O'CONNOR WAY GCF : 1.03 

1 |Weather : CLEAR Sum of the Cars and Truck/Bus 


“al DATE: 5/09/91 


Time From North From East From South From West Vehicle 
| Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
Ecc cln ce ccle ce cole se elcic ec ee re reese sec en masa cn selsinieecc cicic scsla amin erin me cece sn ees ee sen nm wna nsec ese esacsesasceosaeeaosaneeass.s 
7:00 AM a 32 9 46 0 10 7 28 a 0 0 0 132 
7315 0 23 12 20 0 9 9 18 a 0 0 0 91 
| 7330 0 2 12 24 0 9 18 630 0 0 0 0 117 
7:45 o 31 21 40 0 9 26 9-42 0 0 0 0 169 
HR TOTAL 0 110 54 130 0 3 j 60 118 0 0 0 0 509 
| 8:00 AM 0 2 15 28 0 13 18 31 0 0 0 0 134 
15 0 3% 21 31 0 7 120 0 0 0 0 124 
8:30 0 38 20 28 0 14 27) 33 0 0 0 0 160 
8:45 0 40 #19 24 0 10 27.42 0 0 0 0 162 
HR TOTAL 0 41 75 11 0 44 83 126 0 0 0 0 580 
ee cies aaa aa anna in cine minim a imininimisiecnitiete sie’ RRS coe codeHSOSeOoS 8 ROO nON 2 OOS REGUS SOOO GIN GOOG HOIRSSOGG008 
3:00 PM 0 sO 18 28 0) 618 21 40 0 0 0 0 175 
| 3:15 0 48 23 16 0 5 21. 41 0 0 0 0 154 
| 3:30 0 75 2 10 0 2 15 48 0 0 0 0 196 
| 3:45 a 41 2 19 o 31 22. «557 0 0 0 i) 196 
| HR TOTAL 0 246 91 7% o 78 79 186 0 0 0 0 721 
4:00 PM 0 55 16 23 0 32 35 47 0 0 0 0 208 
4:15 0 45 30 19 0 22 3967 0 0 0 0 222 
4:30 o 58 18 16 0 618 3189 0 a 0 0 210 
| 4:45 o st 19 19 0 23 31°77 0 0 ) a 220 
| HR TOTAL 0 209 83 7 0 95 136 260 0 0 i) 0 860 
| 5:00 PM 44 2 26 o 20 3168 ) 0 213 
| 5315 0 59 19 25 a 29 37.58 0 0 0 0 227 
5:30 0 3) 23 19 24 35 7% Q 0 a 0 208 
| 


DAY TOTAL 0 808 371 459 0 327 461 892 0 0 0 0 3318 


PAGE: 1 
FILE: blossom | 
GCF : 1.03 


Site Code : 94900000 
W-S Street: BLOSSOM 
E-W Street: O'CONNOR WAY 


Weather s CLEAR Sum of the Cars and Truck/B8us 
DATE: 5/09/73 
Time From North From East From South From West Vehicle 
Begin RT THRU OLT RT THRU sOLT RT THRU LT RT THRU =OLT Total 
7:00 0 110 54 130 0 37 60 118 0 0 0 0 509 
8:00 Qo 141 75 111 0 44 83 = 126 0 0 0 0 580 
i} 
! | 
Bet IAAI OO lea OO I a Bt Or Break BES RSS RE REE RII DO ROT S TERRE CREE Sn oe ee 
| 
3:00 0 214 91 73 0 78 79 185 0 0 0 0 721 | 
4:00 0 209 83 77 ) 95 136 260 0 0 0 ft) 860 | 
} 
DAY TOTAL 0 808 371 459 0 327 461 892 0 0 0 0 3318 


Site Code : 94900000 PAGE: 1 


N-S Street: BLOSSOM FILE: blocsom 

_ E-W Street: O'CONNOR WAY GCEe 0S 

| Weather = CLEAR Movements by: Care DATE: 5/09/91 
Time From North From East From South From West Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
7:00 AM 0 32 9 46 0 10 7 27 0 0 0 0 131 
7315 0 23 12 20 0 9 9 18 0 0 0 0 91 
7:30 0 24 12 24 0 9 18 29 0 0 0 0 116 
7:45 0 31 20 40 0 9 25 42 0 0 0 0 167 
HR TOTAL 0 110 53 130 0 37 59 116 0 (6) 0 0 505 
4 

8:00 AM 0 29 15 28 0 13 18 31 0 0 0 0 134 
8:15 0 34 21 31 0 7 11 20 0 0 0 0 124 
8:30 0 38 20 28 0 14 27 33 0 0 0 0 160 
8:45 0 40 19 24 0 10 27 42 0 0 0 0 162 
HR TOTAL oO 141 75 101 0 44 8 126 0 0 0 0 580 
9 FO SHOEI SOO SOS TROD RI OOD OOOO OOD COSObOo Shoo con So ebaSoSdsaoRS rail soosoocacoosoossscocco poo DE o aod oComononaooSooNOSpooeonomaGaC 
3:00 PH 0 50 18 28 0 18 21 40 0 0 0 0 175 
3:15 0 48 23 15 0 5 21 41 0 0 0 0 153 
3:30 0 75 24 10 0 24 15 47 0 0 0 0 195 
3:45 0 41 26 19 0 31 22 57 0 0 0 0 196 
HR TOTAL 0 214 91 72 0 78 79 = 185 0 0 0 0 719 
4:00 PM 0 55 16 23 0 32 35 46 0 0 0 0 207 
4:15 0 45 2 19 0 22 38 67 0 0 0 0 220 
4:30 0 58 18 16 0 18 31 69 0 0 0 0 210 
4:45 0 51 19 19 0 25 31 77 0 i] 0 0 220 
HR TOTAL 0 209 82 77 0 95 135 259 0 0 0 0 857 
5:00 PM 44 26 24 20 31 68 0 213 
5:15 0 59 19 25 0 29 37 58 0 0 227 
5:30 0 31 23 19 0 24 35 76 0 e) 0 208 


OAY TOTAL 0 808 369 458 0 327 459 888 0 0 0 0 3309 


Site Code : 94900000 PAGE: 1 { 


NW-S Street: BLOSSOM FILE: blossom | 
E-W Street: O'CONNOR WAY GCF: 1.03 | 
Weather : CLEAR Movements by: Cars DATE: 5/09/91 
Time From North From East From South From West Vehicle 
Begin RT THRU LT RT THRU LT RT THRU UT RT THRU LT Total 

7:00 0 110 53 130 0 37 59 116 0 0 0 0 505 

8:00 Q 141 7 111 0 44 83 =126 0 0 0 0 580 

RODD OR RIF ROE mo CiCrie SH AOS SM HOR IOOO 2G CO SOG OOOO CROCCO EIPOELG? RESO SOR RO RGG SCS ROC GIG IODOORR Co CODORHODGORGbIRU ORAS 
3:00 Q 216 91 T2 0 78 79 «185 0 0 0 0 719 

4:00 0 209 82 77 0 95 135 259 0 0 0 0 857 


DAY TOTAL 0 808 369 458 0 327 459 888 0 0 0 0 3309 


| Site Code : 94900000 PAGE: 1 

a N-S Street: BLOSSOM FILE: blossom 

| E-W Street: O'CONNOR WAY GCF : 1.03 

) Weather =: CLEAR Movements by: Truck/Bus DATE: 5/09/91 
Time From North From East From South From West Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
7:00 AM 0 0 0 0 0 0 0 1 0 0 0 0 1 
- SSE OSTOTSNOHS ITI TAT INSSAI SSO ISOS SSIS OOO CO GO SAGE GOOHOdaIOG POE S POS SOS OSO COSC SRSA SASS ASSO GOES OO CORO SSSR ORO 2S SOS OSS aa GO GSOG 
7:30 0 0 0 0 0 0 0 1 0 0 0 0 1 
7:45 0 0 1 0 0 0 ' 1 0 0 0 0 0 2 
HR TOTAL 0 0 0 0 0 1 2 0 0 0 0 4 
“Se ROSTARS 2009 CAN SONG HASH SIEGE AOS SSC ORO SUC CICRICIICE II ERE SSR CR RSS SCR eri iG ribo RCO PME H OSU SOO COOKE 
Sais it) 0 0 1 0 0 0 0 0 0 0 0 1 
3:30 0 0 0 0 0 0 0 1 0 0 0 0 1 
BDO DE OHOS OSS SSE CII I I eR IIH ICI I SI a tlt Be Oe a a 
4:00 PM 0 0 0 0 0 0 0 1 0 0 0 0 1 
4:15 0 0 1 0 0 0 1 0 0 0 0 0 2 
ss somone oeoconessSoRpasSoSUgorascoC oon aSoSaraSI SHS OOCOISeo0 Brag; SeooscoopegmeccocemocoRposoom ano Does asooRaa Ga bosermarnoctice 
OAY TOTAL 0 0 1 0 0 2 4 0 0 0 0 9 


Site Code : 94900000 
w-S Street: BLOSSOM 


E-W Street: O'CONNOR WAY 


Weather : CLEAR 
Time From North From East From South From West Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
7:00 0 0 1 0 0 0 1 2 0 a (¢) 0 4 
BOSSE SES BRAS UO SEO A Con CDRA SEO rOO COS OO ROSIE OOOCAR OS DCA Eig -te SeOOS CRO nies Gadsby SOOO SSS cca boadaranmadossoncamoccoaccmts 
3:00 0 0 1 0 0 ; 0 1 0 0 2 
4:00 0 0 0 0 a 1 1 0 0 3 
0 0 1 0 0 2 4 0 0 ft) 9 


DAY TOTAL 


Movements by: Truck/Bus 


PAGE: 1 

FILE: blossom 
GCF : 1.03 
DATE: 5/09/91 


i 


ite Code : 11111111 PAGE: 1 
5! “G-S Street: BLOSSOM ST/GARDEN ST FILE: CAMBLSMA 
“<< /E-W Street: CAMBRIDGE ST GCF : 1.03 
Weather : CLEAR Sum of the Cars and Truck/Bus 


DATE: 5/16/91 


| PEAK PERIOD ANALYSIS FOR THE PERIOO: 6:30 AM - 9:00 AM 


DIRECTION START PEAK HR we wae VOLUMES ........ -+.. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
West 7:45 AM 0.94 QO 1351 F 93 1444 0 94 6 

North 8:00 AM 0.89 167 0 92 259 64 0 36 
East 8:00 AM 0.97 60 736 0 796 8 92 0 
South 7:45 AM 0.82 8 6 19 33 24 18 38 


Entire Intersection 


West 8:00 AM 0.98 0 1317 98 1415 0 93 7 
North 0.89 167 0 92 259 64 0 36 
East 0.97 60 736 0 796 8 92 0 
South 0.75 11 4 15 30 37 13 50 


CAMBRIDGE ST W 


Site Code : 11711111 


N-S Street: BLOSSOM ST/GARDEN ST 


E-W Street: CAMBRIDGE ST 


PAGE: 1 
FILE: CAMBLSMA 
GCF : 1.03 


Weather =: CLEAR Movements by: Cars DATE: 5/14/91 
PEAK PERIOO ANALYSIS FOR THE PERIOO: 6:30 AM - 9:00 AM 
OIJRECTION START PEAK HR haw une VOLUMES: 2 .4.545% « PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
West 7:45 AM 0.94 0 1327 93 1420 0 93 7 
North 8:00 AM 0.88 156 0 86 242 64 0 36 
East 8:00 AM 0.99 45 696, 0 741 6 9% 0 
South 7:45 AM 0.82 8 6 19 33 24 18 58 
Entire Intersection 
West 8:00 AM 0.98 0 1296 97 1393 0 93 i 
North 0.88 156 0 86 242 64 0 36 
East 0.99 45 696 0 741 6 94 0 
South 0.75 11 4 15 30 37 13 50 
CAMBRIDGE W 
S—-N 
)8, 
O {1296 97 


» 1393 Saal 


BLOSSOM ST/GARDEN ST 


| CAMBRIDGE ST 


Site Code : 11111111 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: CAMBLSMA 
_ E-W Street: CAMBRIDGE ST 6 GCF : 1.03 
Weether + CLEAR Movements by: Truck/8us DATE: 5/14/91 


PEAK PERIOO ANALYSIS FOR THE PERIOD: 6:30 AH - 9:00 AM 


OIRECTION START as 3 no oD08 VOEUME Siterrerercierare «..- PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
West 7:30 AM 0.84 0 26 1 27 0 96 4 
North 7:45 AM 0.71 10 0 10 20 50 0 50 
East 7:15 AM 0.84 17 37, 0 54 31 69 0 
South 6:30 AM 0.25 1 0 0 1 x100 «60 0 


West 7:30 AM 0.84 0 26 1 27 0 9% 4 
North 0.64 7 0 11 18 39 0 61 
East 0.80 15 36 0 51 29 71 0 
South 0.00 0 0 0 0 0 0 0 

CAMBRIDGE ST W 
Sanna EES ee Saath 

E 

0 26 al 


BLOSSOM ST/GARDEN ST 18 0 


| CAMBRIDGE ST 


Site Code : 94900000 


N-S Street: BLOSSOM ST/GARDEN ST 


E-W Street: CAMBRIDGE ST 
Weather s CLEAR 


Sum of the Cars and Truck/8us 


PAGE: 1 
FILE: cambtsmp 
GCF : 1.03 


| 
| 
| 


{ 
DATE: 5/16/91) 


OLRECTION 
FROM 


PEAK PERIOD ANALYSIS FOR THE PERIOO: 


START 
PEAK HOUR 


5:00 PH 


PEAK HR 
FACTOR 


Beteroieisy sie VOLUMES ........ eee PERCENTIS 1. 
Right Thru teft Total Right Thru Left 
0 1455 348 1803 0 81 
248 Oo , 185 433 57 0 
125 1643 1 1769 7 93 
25 14 10 49 51 29 
Entire Intersection 
0 148 318 1802 0 82 
264 O 141 385 63 0 
125 1643 1 1769 7 93 
18 1 9 38 


CAMBRIDGE ST 


al 


3:00 PM - 6:00 PM 


is 1769 


1643 


454 


TT 


18 
37 
0 


47 29 24 
W 
s—tN 
E 


BLOSSOM ST/GARDEN ST 


| 


‘Site Code : 94900000 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: camblsmp 
/E-W Street: CAMBRIDGE ST GCF : 1.03 
Weather : CLEAR Movements by: Cars OATE: 5/16/91 


PEAK PERIOD ANALYSIS FOR THE PERIOO: 3:00 PM - 6:00 PM 


| 

| DIRECTION START PEAK HR a etoleletel-tete VOCUMES teetererereneters eee. PERCENTS . 

| FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 

| West 4245 PM 0.92 0 1453 348 1801 0 a 19 
North 4:30 PM 0.88 268 «0185433 57 0 GB 
East 5:00 PM 0.88 122 1642, 1 1765 7 93 0 
South 4:45 PM 0.77 2s) | 10M ce 51 29-20 


Entire Intersection 


West 5:00 PH 0.92 QO 1483 318 1801 0 82 18 
North 0.78 244 Qo 141 385 63 0 37 
East 0.88 122 1642 1 1765 7 93 0 
South 0.73 18 cn 9 38 47 29 24 


CAMBRIDGE ST 


BLOSSOM ST/GARDEN ST 


| CAMBRIDGE ST 


Site Code ; 94900000 PAGE: 1 ii 
N-S Street: BLOSSOM ST/GARDEN ST FILE: cambi sm |! 
E-W Street: CAMBRIDGE ST GCF : 1.03 f 
Weathar ; CLEAR Movements by: Truck/Bus DATE: 5/16/9 
I 
PEAK PERIOD ANALYSIS FOR THE PERIOD: 3:00 PM - 6:00 PM | 
k 
OIRECTION START PEAK Sh Rs oye cter po VOUW ES Seomooce newo LBCEAIUS aac | 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left } 
West 3:00 PM 0.35 0 7 Q 7 a) x100 «#40 i 
North 3:00 PM 0.25 1 0 1 2 50 0 50 
Easc 3:00 PM 0.75 1 8 0 9 11 89 i) 
South 3:00 PM 0.25 0 0 1 1 0 0 %100 
Entire Intersection 


West 3:00 PM 0.35 0 7 0 7 0 %100 #40 
North 0.25 1 0 1 2 50 0 50 4 
East 0.75 1 8 0 9 11 89 0 f 
South 0.25 0 0 1 1 0 0 %100 f 
{i 
Uy 
CAMBRIDGE ST W 
S—t-N 
E 
ur 
0 7 


BLOSSOM ST/GARDEN ST 2 0 


1 L 1 
0 1 BLOSSOM ST/GARDEN ST 


| CAMBRIDGE ST 


Site Code : 11111111 PAGE: 1 ? 
N-S Street: BLOSSOM ST/GARDEN ST FILE: camblsma 


E-W Street: CAMBRIOGE ST GCF : 1.03 
Weather : CLEAR Sum of the Cars and Truck/Bus 


DATE: 5/14/91 


Time From West From North From East From South Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU Gt Total 
6:30 Oo 101 6 12 0 10 10 71 0 0 0 1 211 
6:45 0 145 11 15 0 16 10 101 0 2 0 0 300 
HR TOTAL 0 246 17 27 0 26 20. «172 0 2 0 1 511 
7:00 AM 0 178 "1 26 0 12 ' 16 102 0 3 1 1 350 
7:15 0 236 12 23 0 12 16 122 0 1 3 2 427 
7:30 0 282 25 30 0 23 15 148 0 3 3 2 531 
7:45 0 362 23 41 0 24 25.146 0 0 2 6 629 
HR TOTAL 0 1058 71 120 0 71 72 «518 0 7 9 1 1937 
8:00 AM 0 340 21 41 0 27 12 184 0 4 0 2 631 
8:15 0 334 21 31 0 21 14 186 0 0 4 6 617 
8:30 Oo 315 28 45 0 21 15 179 0 4 0 5 612 
8:45 0 328 28 50 0 23 19 187 0 3 0 2 640 
HR TOTAL O 1317 98 167 0 92 60 736 0 11 4 15 2500 


DAY TOTAL 0 2621 186 314 0 189 152 1426 0 20 13 27 4948 


Site Code : 11111111 

N-S Street; BLOSSOM ST/GARDEN ST 
E-W Street: CAMBRIOGE ST 

Weather 3: CLEAR 


Time From West 
Begin RT THRU LT 
6:00 O 246 17 
7:00 0 1058 71 
8:00 O 1317 98 
DAY TOTAL 0 2621 186 


Sum of the Cars and Truck/Bus 


PAGE: 1 
FILE: cambi say 
GCF : 1.03 


DATE: 5/14/9 


Total 


Site Code : 11111111 PAGE: 1 


IN-S Street: BLOSSOM ST/GARDEN ST FILE: camblsma 
E-W Street: CAMBRIDGE ST GCF : 1.03 
Weather : CLEAR Movements by: Cars DATE: 5/14/91 
Time From West From North From East From South Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU Lt Total 
6:30 0 100 6 10 0 9 7 66 0 0) 0 1 199 
6:45 Q 1464 11 13 0 14 7 92 0 2 (0) 0 283 
HR TOTAL 0 264 17 23 0 23 14 158 0 2 a) 1 682 
7:00 AM Q 172 10 24 0 10 15 92 Q 2 1 1 327 
7:15 Q 234 12 21 0 12 ;j 12. «110 0 1 ¥y 2 407 
7:30 0 278 24 30 0 21 10 138 0 3 3 2 509 
7:45 Q 354 23 39 0 19 22.141 0 0 2 6 606 
HR TOTAL . 0 1038 69 114 0 62 59 = 481 0 6 9 11 1849 
8:00 AM 0 333 21 39 0 24 7 173 0 4 0 2 603 
8:15 0 325 21 28 0 20 12 176 0 0 4 6 592 
8:30 Oo 315 28 42 0 20 14 171 a) 4 0 5 599 
8:45 0 323 27 47 0 22 12. 176 a 3 0 2 612 
HR TOTAL QO 1296 97 156 0 86 45 696 0 11 4 15 2406 


DAY TOTAL 0 2578 183 293 Oe ia 118 1335 0 19 13 27 4737 


Site Code : 11111111 PAGE: 1 i 


N-S Street: BLOSSOM ST/GARDEN ST FILE: camolsm |’ 
E-W Street: CAMBRIOGE ST Gcr : 1.03 
Weather : CLEAR Movementa by: Cars DATE: 5/1479) #! 
aisisetniee me aieieieis eieiiare wise cleree Scie eie'= Unit tia SRS aia aieie a cine nie sn ben ninannia gia aa tanto sieiicia conc 7 =< seeosns 
Time From West From North From East From South Vehicle | 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total i 
Be toro ctte “ws pulvinar an tn md te sa Os mise a ee et Ta mw ae ow Siar row wate oo eaeimow ae eercmtan er wt ahi se ie peiatuw orm (ew ee eee cae ial oer e 
(4 
6:00 0 264 «17 23 0 2 14 158 0 2 0 1 482 i 
® 
7:00 0 1038 69 114 0 62 59 481 0 6 9 "1 1849 i 
8:00 0 1296 97 156 0 8 45 696 0 11 4 15 2406 it 
; a 
A 
AA BO SID AO UO OOOO Eb 66 FAS MOONE COMO OGD OOS DEO S Ge ee On SRO oUC OOD OOOO OO OOOO COOOE OO OC OCOD COOCEOUOORSGAMaboOaagogoG iB 
i 

OAY TOTAL 0 2578 183 293 0 171 118 1335 0 19 «130—~—«7 4737 
4 00 
i 
iw 
35 


Site Code ; 11191111 PAGE: 1 
W-S Street: BLOSSOM ST/GAROEN ST FILE: camb\sma 
f-W Street: CAMBRIOGE ST GCF : 1.03 


a z CLEAR Movements by: Truck/Bus DATE: 5/14/91 
Time From West From North From East From South Vehicle 
* RT THRU LT RT THRU LT RT THRU LT RY THRU LT Totat 

6 30 0 1 2 0 1 3 5 0 0 0 ) 12 

6:45 1 2 i) 2 3 0 i) 0 17 
THR TOTAL 0 2 0 4 0) 3 6 14 0 0 0 0 29 
i 
| 7:00 AM ft) 6 1 2 0 2 1 10 0 1 i) 0 23 
7:15 ) 2 i) 2 0) i) , & 11 0 0 ) i) 19 

7:30 ) 4 1 0 0 2 5 10 0 i) i) fs) 22 
7:45 i) 7 i) 2 ) 5 3 5 0 i) 0 i) 22 

4R TOTAL ft) 19 2 6 0 9 1336 0) 1 0 i) 86 
8:00 AM i) 7 i) 2 i) 3 5 11 0 0 i) i) 28 
. 8:15 i) 8 0 3 0 1 2 «10 ) ) i) 0 24 
8:30 a 0 ny 3 0 1 1 8 Q 0 0 ) 13 
«8:45 0 4 1 3 i) 1 6 | i) 0 i) i) 26 

AR TOTAL o 19 1 "1 0 6 14 = =40 0 0 i) i) 91 

eee e ene e eee e ence eee e eee e nero ee nen ener nena cnc ncaa nc ncncnesencecscececererescensear acer eenerenarenseeseserereecececsanoneees 
JAY TOTAL 0 40 3 21 0) 18 33.90 0 1 0 i) 206 


Site Code : 11111111 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: camb\isma 
E-W Street: CAMBRIDGE ST GCF : 1.03 | 
Weather : CLEAR Movements by: Truck/Bus DATE: 5/14/91 
Time From West From North From East From South Vehicle | 
Begin RT THRU LT RT THRU LT RT THRU ut RT THRU LT Total 

6:00 Q 2 0 4 i) 3 ) 14 0 Q 0 0 29 

7:00 0 19 2 6 0 9 13 36 0 1 3] 0 86 

8:00 0 19 1 11 0 6 14 40 0 0 0 3] 91 

4 


OAY TOTAL 0 40 3 21 0 18 33 90 9 1 0 0 206 


Site Code : 94900000 PAGE: 1 


W-S Street: BLOSSOM ST/GAROEN ST FILE: camblsmp 
E-W Street: CAMBRIDGE ST Gce ; 1.03 
Weather > CLEAR Sum of the Cars and Truck/Bus 


DATE: 5/16/91 


Time From West From North From East From South Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
3;00 PM QQ 264 37 62 0 46 10 240 0 8 1 5 653 
3315 0 339 32 47 0 32 11 243 2 3 2 2 713 
3:30 0 310 468 68 0 42 13. 256 1 3 1 2 764 
3:45 0 298 54 63 2 62 14 280 it) 6 1 4 764 
HR TOTAL 0 1191 171 240 2 162 , 48 1019 3 20 5 13 2876 
4:00 PM 0 356 41 55 0 48 18 281 0 3 5 813 
4:15 0 293 31 60 0 50 18 316 1 2 1 0 772 
4:30 0 e279 57 51 0 40 29 =—302 1 2 0 2 763 
4345 Q 335 72 ie 0 55 19 318 0 10 5 1 872 
AR TOTAL 0 1263 201 223 Q 193 8 1217 2 20 9 8 3220 
5:00 PM 0 352 123 66 0 41 13. 390 0 3 & 3 996 
15:15 0 409 79 764 0 49 39 = 440 0 af 3 1 1101 
5:30 0 359 74 49 0 28 55 446 1 5 3 5 1025 
5:45 0 364 42 55 0 23 18 367 0 3 2 0 874 
UR TOTAL 0 1484 318 244 Oo 141 125 1643 1 18 11 9 3994 


AY TOTAL 0 3938 690 707 2 496 257 3879 6 58 25 30 10088 


Site Code ; 94900000 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: camblsmp 
E-wW Street: CAMBRIOGE ST GCF : 1.03 
Weather : CLEAR Sum of the Cars and Truck/Bue 

ine DATE: 5/16/91 
Time From West From North From East From South Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
3:00 QO 1191 171 240 2 162 48 1019 3 20 5 13 2874 
4:00 0 1263 201 223 Q 193 84 1217 2 20 9 8 3220 
5:00 0 1486 318 244 QO 141 , 125 1643 1 18 11 9 3994 


DAY TOTAL 0 3938 690 707 2 496 257 3879 6 58 25 30 10088 


Site Code : 94900000 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: cambtsmp 
E-W Street: CAMBRIOGE ST GCF : 1.03 
Weather : CLEAR Movements by: Cars DATE: 5/16/91 
“Time From West From North From East From South Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
| 3:00 PM 0 263 37 62 0 46 9 238 0 8 1 4 648 
» 3:15 O 334 32 47 0 32 V1 241 2 3 2 2 706 
| 3:30 0 309 48 67 0 41 13. 254 1 3 1 2 739 
| 3:45 0 298 54 63 2 42 14 278 0 6 1 4 762 
IWR TOTAL 0 118 171 239 2 161 47 1011 3 20 5 12 2855 
q 
4:00 PM Q 356 40 a) 0 48 18 280 0 6 3 5 611 
4:15 0 290 31 60 0 50 18 316 1 2 1 0 769 
6:30 0 279 57 51 0 40 29 = 301 1 2 0 2 762 
1 4:45 0 334 72 57 0 55 19 317 0 10 5 1 870 
MR TOTAL 0 1259 200 223 0 193 84 1214 2 20 9 8 3212 
15:00 PM 0 352 123 66 0 41 12 389 0 3 3 3 992 
5:15 0 409 79 74 0 49 39 §=6©440 0 7 3 1 1101 
5:30 O 358 74 49 0 28 55 4646 1 5 3 5 1024 
15:45 0 364 42 55 0 23 16 367 0 3 @ 0 872 
4R TOTAL 0 1483 318 244 0 141 122 1642 1 18 11 9 3989 


bs TOTAL 0 3926 689 706 2 495 253 3867 6 58 25 29 10056 


Site Code : 94900000 PAGE: 1 


| 
N-S Street: BLOSSOM ST/GARDEN ST FILE: cambl smp | 
E-W Street: CAMBRIDGE ST GCF : 1.03 | 
Weather : CLEAR Hovements by: Cars DATE: 5/16/91 
Time From Waet From North From East From South Vehicle | 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total | 
3:00 0 118 # 171 239 2 161 47 1011 3 20 5 12 2855 
4:00 Q 1259 200 223 0 193 84 1216 2 20 9 8 3212 
5:00 0 1483 318 244 QO 141 122. 1642 } 18 1 9 3989 
4 


OAY TOTAL 0 3926 689 706 2 495 253 3867 ) 58 25 ra 10056 


site Code ; 94900000 PAGE: 1 


V-S Street: BLOSSOM ST/GARDEN ST FILE: camb\(smp 
i-W Street: CAMBRIDGE ST GCF : 1.03 
jdeather : CLEAR Movements by: Truck/Bus OATE: 5/16/91 
(Ud ssesasonascocccsa cod 00006000 Cones eCaneDaceSnoddpopSs DoDD Se scuEOds es acus cou Gonos SIO GOS HUES OONCUOODO BU spo DDbSeaDS cQbbadDoacaGD 
‘Time From West From North From East From South Vehicle 
Hegin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
|3:00 PM 0 1 0 0 0 0 1 2 0 ) 0 1 5 

3315 0 5 0 0 0) 0 0 2 0 0 0 0) ie 

-° 0 1 0 1 0 1 0 2 0 0 0 0 5 

| 

/ 3345 0 0 0 0 0 0 0 2 0 0 0 0 2 

1k TOTAL 0 7 0 1 ) 1 1 8 0 ft) 0 1 19 

4:00 PM 0 0 1 0 0 0 0 1 0 0 0 0 é 

4315 0 2 0 0 0 0 0 0 0 0 0 0 Z 
14:30 0 0 0 0 ¢] 0 0 1 0 0 0 0 1 

6345 0 1 0 0 0 0 0 1 0 0 0 0 2 

ij TOTAL 0 3 1 0 0 0 0 3 0 0 Q 0 7 

5:00 PM 0 0 0 0 0 0 1 1 0 0 0 0 2 

] 

| CESS COC SOR OSG SSO GOSIS SR IG OSG ORCS I EC OCC COGCOIOIIOIGD ERG, someoomocomnocomcoGooconGo cosa cecce dos cencenocaap esp eoosCoe 
hs ) 1 0 ) 0 ) 0 ) 0 i) ) ) 1 

jo+45 0 0 0 0 0 0 1 0 0 0 0 i] 1 

R TOTAL 0 1 0 0 0 0 Z 1 0 0 0 0 & 


AY TOTAL 0 1 1 1 0 1 3 12 0 0 0 1 30 


Site Code : 94900000 PAGE: 1 


N-S Street: BLOSSOM ST/GARDEN ST FILE: cambtsmp | 
E-W Street: CAMBRIOGE ST GCF ; 1.03 
Weather : CLEAR Movements by: Truck/Bus OATE: 5/16/91 
oS gece secce ee a a nee a Giga a rane Se eee eee 1 
Time From West From North From East From South Vehicle | 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total | 
3:00 0 7 0 1 0 1 1 8 0 0 0 1 19 

4:00 0 3 1 0 ty) 0 0 3 0 0 0 0 7 

5:00 0 a] 0 0 0 0 2 4 0 0 0 0 4 


DAY TOTAL 0 1 1 1 i) 1 3 12 0 0 0 1 30 


site Code : 94900000 PAGE: 1 

1-S Street: STANIFORO/TEMPLE FILE: cmbstn 
i-W Street: CAMBRIDGE 

weather : CLEAR Sum of the Cars and Truck/Bus 

| DATE: 6/27/91 


PEAK PERIOD ANALYSIS FOR THE PERIOD: 7:00 AM - 9:00 AM 


DIRECTION START PEAK GHAI EEE eeee VOLUMES ........ see. PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 

South 7:15 AM 0.63 3 4 3 10 30 40 30 
West 8:00 AM 0.80 0 1008 300 1308 0 7 2 
North 8:00 AM 0.87 286 0 165 451 63 0 37 
East 8:00 AM 0.88 135 831 0 966 14 8 0 


Entire Intersection 


South 8:00 AM 42 1 3 1 8 20 60 20 
80 0 1008 300 1308 0 7 23 


| 
0 
0 

North 0.87 286 0 165 451 63 0 37 
0. 


STANIFORD/TEMPLE 
it 3 1 


CAMBRIDGE 


1308 1008 


CAMBRIDGE 


| SS x 0 286 
| STANIFORD/TEMPLE 


Site Code : 94900000 PAGE: 1 


N-S Street: STANIFORD/TEMPLE FILE: cmbstn 
E-W Street: CAMBRIDGE 
Weather + CLEAR Movements by: Cars OATE: 6/27/91 


PEAK PERIOO AWALYSIS FOR THE PERIOO: 7:00 AM - 9:00 AM 


DIRECTION START PEAK HR nace eeee VOLUMES 2.0.00. wees PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
South 7:15 AM 0.63 i ee 10 30 40 ~=—«30 
West 8:00 AM 0.80 0 1008 298 1306 6 77s 
North 8:00 AM 0.87 283 0165s 63 OF a7 
East 8:00 AM 0.87 132. 830 | 0 962 Pe  G 


Entire Intersection 


South 8:00 AM 0.42 1 3 1 5 20 60 20 
West 0.80 0 1008 298 1306 0 7 23 
North 0.87 283 0 165 448 63 0 37 
East 0.87 132 830 0 962 14 8&6 0 
STANIFORD/TEMPLE Ss 
——— SSE E—+-W 
N 
3 1 
5 a) [ 0 
1306 1008 
L 298 


CAMBRIDGE 


STANIFORD/TEMPLE 


“Site Code : 


94900000 PAGE: 1 
N-S Street: STANIFORD/TEMPLE FILE: cmbstn 
€-W Street: CAMBRIDGE 
“Weather : CLEAR Movements by: Truck/Bus DATE: 6/27/91 
i ee ee eee ee ee ee ee eee 
| 
PEAK PERIOD ANALYSIS FOR THE PERIOO: 7:00 AM - 9:00 AM 
DIRECTION START PEAK IHR erect VOWWTIES ohsoncaa on PERCENTS —.. 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
South 8:00 AM 0.00 0 0 0 0 0 0 0 
West 7:00 AM 0.63 0 5 0 5 0 2100 «0 
North 7:15 AM 0.63 3} 0,2 5 60 0 40 
East 7:00 AM 0.45 1 8 0 9 11 89 0 
Entire Intersection 
South 7:00 AM 0.00 0 0 0 a 0 0 0 
West 0.63 0 5 0 5 0 %100 «60 
North 0.50 2 0 2 4 50 0 50 
East 0.45 1 8 Q 9 11 89 0 
i) 
| STANIFORD/TEMPLE S 
a E—+-W 
N 


CAMBRIDGE 


CAMBRIDGE 


STANIFORD/TEMPLE 


“e foee : Gomeeend PAGE: 1 
nw ees Ue A FORA TERE FILE: cmbstn 
§° Street: CAMBRIDGE 
Weatrer =: CLEAR Sum of the Cars and Jruck/Bus 

; DATE: 6/27/91 


PEAK PERIOD ANALYSIS FOR THE PERIOO: 4:00 PM - 6:00 PM 


OIRECTION START PEAK HR 2 kw ttenwes VOLUMES ........ eel PERCENT S) «10 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
South 4:00 PM 0.63 0 2 3 5 40 60 
West 4:15 PM 0.89 0 80 $53 1313 0 65 55 
Korth 4:30 PM 0.91 326 0 226 552 59 0 41 
East 4:45 PM 0.91 327. 939 0 1266 26 7% 0 


South 4:45 PM 0.50 0 0 2 2 0 0 %100 
West 0.87 0 811 479 1290 0 63 37 
Worth 0.93 302 0 213 515 59 0 41 
East 0.91 327 939 ) 1266 26 74 0 
STANIFORD/TEMPLE S 
——————— E-+-W 
N 
(6) (6) 2 
2 _] [ 0 
1290 811 
L 479 
939 1266 CAMBRIDGE 


BY | 


| STANIFORD/TEMPLE 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 1 of 2) 
DATE: 06-29-1991 TIME 209: 18:49 

BLOSSOM ST/O'CONNELL WAY - EXISTING AM 


LAST DATASETS LOADED OR SAVED 
VOLUME =8L SMAE GEOMETRICS=BLSM 
KEY: A- -8 

c 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: O'CONNELL 

SHARED LEFT AND RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM NB 8: BLOSSOM SB C: O'CONNELL 
LEFTS 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 
APPROACH A: BLOSSOM NB B: BLOSSOM SB C: O'CONNELL 
LT TH RT LT %TH RT LT TH RT 
VOLUME 0 126 82 77 132 0 43 O 127 
PHF 0.76 0.90 0.86 
ADJ VOLUME 0 166 108 86 147 Oo 50 O 148 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 
PASSENGER CARS 99.00 99.00 %100.00 
PERCENT LT TRU 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 0.00 
PASS CAR/HR 0 8 50 0 148 


STEP 1 RIGHT TURNS FROM C:O'CONNELL 


CONFLICTING FLOWS 137 
CRITICAL GAPS 5.2 
CAPACITY 1008 
ACTUAL CAPACITY 1008 


STEP 2 LEFT TURNS FROM B:BLOSSOM $B 


CONFLICTING FLOWS 274 
CRITICAL GAPS 5.1 
CAPACITY 891 
CAPACITY USED 10% 
IMPEOANCE FACTOR 0.94 


ACTUAL CAPACITY 891 


Site Code : 94900000 PAGE: 1 


N-S Street: STANIFORD/TEMPLE FILE: cmbstn 
E-W Street: CAMBRIDGE 
Weather : CLEAR Movements by: Cars DATE: 6/27/91. 


PEAK PERIOO ANALYSIS FOR THE PERIOO: 4:00 PH - 6:00 PH 


DIRECTION START Hats WS  cootesnd VOUUME'S: ieee’ plates PERCENISmrsrere 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
South 4:00 PM 0.63 0 2 3 5 0 40 60 
West 4:15 PM 0.89 0 80 451 1311 0 66 34 
Worth 4:30 PM 0.91 325 O 225 550 59 0 41 
East 4:45 PH 0.91 325 939 0 1264 26 7% (t) 


Entire Intersection 


South 4:45 PM 0.50 0 0 2 2 0 0 %100 
West 0.87 0 811 479 1290 0 63 37 

Worth 0.92 301 0 212 513 59 0 41 
East 0.91 325 939 0 1264 26 7% 0 


STANIFORD/TEMPLE Ss 
—_—_—_—_—— E-+Ww 
N 
(6) 0 2 
es eal r ; 
CAMBRIDGE 1290 811 
0 ] L 479 
939 1264 CAMBRIDGE 


325 | 


STANIFORD/ TEMPLE 


site Code : 94900000 PAGE: 1 


i-S Street: STAN] FORO/TEMPLE FILE: cmbstn 
t-W Street: CAMBRIOGE 
eather : CLEAR Movements by: Truck/8us OATE: 6/27/91 


PEAK PERIOD ANALYSIS FOR THE PERIOD: 4:00 PM - 6:00 PM 


OIRECTION START PEAK HR swe ves VOLUMES ........ «e«« PERCENTS ... 
FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left 
South 4:45 PM 0.00 0 0 0 0 0 0 0 
West 4:00 PM 0.50 0 0 2 2 0 0 %100 
North 4:15 PM 0.75 2 ® , i 3 67 33 
East 4:00 PM 0.63 4 1 it} 5 80 20 0 


Entire Intersection 


South 4:00 PM 0.00 0 o oO 0 0 o 0 
West 0.50 On One 2 0 oO x100 
| North 0.50 1 0 1 2 50 20 «50 
| East 0.63 4 1 0 5 80 20 0 
STANIFORD/TEMPLE S 
| E—|—-wW 
N 
0) 
= ; 


CAMBRIDGE 


CAMBRIDGE 


STANIFORD/TEMPLE 


Site Code : %900000 PAGE: 1 | 
W-S Street: STANIFORD/TEMPLE FILE: cmbstn 
E-W Street: CAMBRIDGE 

Weather : CLEAR Sum of the Cars end Truck/Bus 


DATE: 6/27/91 


Time From South From West From North From East Vehicle | 

Begin RT THRU LT RT THRU LT RT THRU LT RT THRU Ut Total | 

7:00 AM 0 0 0 0 139 32 43 0 40 25 77 0 356 | 

7315 0 i) 0 O 116 30 60 0 38 34 = 119 0 397 / 

7:30 ) 2 1 0 173 «49 29 0 31 30 158 0 473 

7:45 2 1 1 0 229 70 54 0 32 42. = 165 0 596 | 

HR TOTAL 2 3 2 0 657 181 » 186 Q 141 131 «519 0 1822 | 

8:00 AM 1 y 1 Oo 183 63 59 0 35 49 = 167 0 559 | 

8:15 0 0 0 0 259 87 78 0 39 33° 242 0 738 

8:30 0 0 0 0 246 62 77 0 oe 22. 211 0 670 | 

8:45 0 2 0 0 320 88 72 0 39 Sy) 211 0 763 

HR TOTAL 1 3 1 0 1008 300 286 0 165 135831 0 2730 

OR OER AIO OO GO IO HOG OCS CSO SOOISA OOO OIS DS aA SCO OIOROOUMCDIE ICEL) OOF OSS CIOS O ORR SSS SSO OS OOS OOOO OCCISOCMIOODaC 
{ 

4:00 PM (0) 1 0 0 163 8 54 1 44 112 123 0 584 | 

4:15 0 1 1 0 220 9% 50 0 63 90 «191 0 710 

4:30 0 0 1 O 216 114 8&2 0 69 97 216 0 793 

4345 0 0 1 0 203 98 78 0 54 103. +185 0 722 

HR TOTAL 0 2 3 0 800 392 264 1 230 402 715 0 2809 

5:00 PM 1 223.147 85 0 4§ 91 = 213 0 805 

5:15 0 0 0 0 160 118 81 0 58 64 264 0 745 

5:30 0 0 0 O 225 116 $8 0 56 69 277 0 801 

RISO COSCO CIID OS I0 OOD OCR ODE ROO SOO OO CIO Ok OOOO Ct ICs [YELLS Qin SSID SCOTS OO OOOO OG OOS ISO 0000 E" 


DAY TOTAL 3 8 7 0 3073 1254 960 1 695 892 2819 0 9712 


| 


| 


site Code : 94900000 PAGE: 1 

‘A-S Street: STANLFORD/TEMPLE FILE: cmbstn 
i-W Street; CAMBRIDGE 

feather : CLEAR Sum of the Cars and Truck/Bus 


DATE: 6/27/91 


‘ime From South From West From North From East Vehicle 

legin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 

io , re ary 11819 Ot 
8:00 1 3 1 Q0 1008 300 286 0 165 135 831 0 2730 

‘ 

(| BSE SOCR OCH NN a aad ast Ce Te SSIS i ea OC EC ODO Osos 
4:00 0 2 3 0g 800 392 264 1 230 402 715 0 2809 

00 0 0 1 0 608 381 224 0 159 224 754 0 2351 
AY TOTAL 3) 8 7 Q 3073 1254 960 1 695 892 2819 0 9712 : 


Site Code : 94900000 PAGE: 1 


N-S Street: STANIFORD/TEMPLE FILE: cmbetn 
E-W Street: CAMBRIDGE 
Weather : CLEAR Movements by: Cars DATE: 6/27/91 — 
Time From South From West From Worth From East Vehicle 
Begin RT THRU uy RT THRU uf RT THRU LT RT THRU LT Total 
7:00 AM 0 0 0 Q 137 32 42 0 40 24 77 0 352 
7:15 0 0 0 QO 115 30 60 0 36 34 116 0 391 
7:30 0 2 1 0 173 49 28 0 31 30 0=—153 0 467 
7:45 2 1 1 0 227 70 54 0 32 42 165 0 594 
HR TOTAL 2 3 2 0 652 181 184 0 139 130 «$11 0 1804 
8:00 AM 1 1 1 0 183 62 i 57 0 35 48 167 0 555 
8:15 0 0 0 0 259 87 7 0 39 33. 242 0 737 
8:30 0 0 0 OQ 246 61 77 0 52 21. 2ii 0 668 
8:45 0 2 0 0 320 88 72 0 39 30. 0=— 210 0 761 
HR TOTAL 1 5 1 0 1008 298 283 0 165 132 830 0 2721 
SOL OO PESO SS OU SES SOU IIB OD OOOO DOC OBB OO NSS SO OOD OBO OCO OO SUOr rete COGS DOOR OCG CORSO GO BOR BIC OO IOC ESO OR GSO OGUeDe ScOdSS sae 
4:00 PM 0 1 0 Q 163 86 54 1 44 111 122 0 582 
4:15 0 1 1 0 220 93 49 0 63 89 «191 0 707 
4:30 0 0 1 0 214 113 82 0 69 97 216 0 792 
4:45 0 0 1 Q 203 98 78 0 53 101 185 0 719 
HR TOTAL 0 2 3 Q 800 390 263 1 229 398 = 714 0 2800 
5:00 PM 1 223.147 84 45 91 213 0 804 
15 0 0 0 Q 160 118 81 0 58 64 264 0 745 
5:30 0 0 0 Q 22 116 58 0 56 69 277 0 801 
TERRE REE NKR ER SEE RHO Se eS eS Kae een we © Rfeak “an <- seer sense cece caw ew een ea semaine ea ae seein ema ee 


DAY TOTAL 3 8 7 0 3068 1250 953 1 692 884 2809 0 9675 


"Site Code : 94900000 PAGE: 1 


W-S Street: STANIFORD/TEMPLE FILE: cmbstn 
E-W Street: CAMBRIDGE 
Weather ¢ CLEAR Movements by: Cars DATE: 6/27/91 
© sep gicovanseegphe 22 SRY RHIC a AEE aro crate ORS ae ala ar ante 2c 
Time From South From West From North From East Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 
7:00 2 3 3 0 652 181 184 0 139 130 0=— 5511 0 1804 
8:00 1 3 1 0 1008 298 283 0 165 132 830 0 2721 
] 
(| HP ODE OSORIO SS FS ea ead I aad Erode. poeeecosces anos GOS OeeC OSS Ca SoS SSOn8 C8 NSehEE Sanson OD oOnosaacos 
, 4:00 0 2 3 0 800 390 263 1 229 398 714 0 2800 
5:00 0 0 1 0 608 381 223 0 159 224 754 0 2350 


DAY TOTAL 3 8 7 0 3068 1250 953 1 692 884 2809 0 9675 


| 
| 
| 
Site Code : 94900000 PAGE: 1 | 
| 


N-S Street: STAN! FORO/TEMPLE FILE: cmbstn 
E-W Street: CAMBRIDGE 

Weather : CLEAR Movements by: Truck/Bus DATE: 6/27/91 | 
Time From South From West From North From East Vehicle 
Begin RT THRU LT RT THRU LT RT THRU LT RT THRU LT Total 

7:00 AM 0 Q 0 0 2 0 1 0 0 1 0 a 4 

7:15 0 a 0 0 1 0 0 t) 2 0 5 (¢) 6 

7:30 0 0 0) 0 0 0 1 0 qa Q 5 0 6 

7:45 0 0 0 0 2 0 0 ft) Qa it) 0 0 2 

HR TOTAL 0) 0 0 0 5 0 2 0 2 1 8 0 18 

8:00 AM 0 o o OeeCaene eG 1-0 ae B 

8:15 0 0 0 0 0 0 1 0 0 0 0 0 1 

8:30 0 0 0 0 i) 1 0 0 0 1 0 0 2 

8:45 a 0 0 a 0 a 0 0 0 1 1 0 2 

HR TOTAL 0 0 0 0 0 2 3 0 0 3 1 0 9 

OR RQAR OC CORSA ORE ON OOD SR OGOE RG OD MOG BORO ONG BO ODER SSUGOSC OOS [RATS SRC CC OCR SEO RG SO SE OCIS CRORE GOO SISOS OC ROO RGSS OO SGD O Ian. 
4:00 PM 0 0 0 0 0 0 0 0 0 1 1 0 2 

4:15 0 0 0 (0) 0 1 1 0 a 1 0 0 3 

4:30 0 0 0 Q 0 1 0 0 0 0 0 0 1 

6:45 0 i) 0 (0) 0 a 0 0 1 2 0 Q 3 

HR TOTAL 0 is] Q 0 0 2 1 0 1 4 1 Q 9 

5:00 PH 0 0 Q a a () 1 0 0 0 0 0 1 

DIAOS SOO A GOS OS OOr AOE ONO BIS SN SSH OOS SGI oS CSUR Oa bOGoGSeo SPO e  eoecrob roe con cooc Ss Sorormnmoocmcemonaanoadoacoocanscogoogc 


DAY TOTAL 0 0 0 0 5 4 7 0 3 8 10 0 37 


Site Code : 94900000 PAGE: 1 


W-S Street: STANIFORD/TEMPLE FILE: embstn 
E-W Street: CAMBRIDGE 

pieather : CLEAR Movements by: Truck/Bus DATE: 6/27/91 
Time From South From West From North From East Vehicle 
Begin RT THRU LT RT THRU UT RT THRU LT RT THRU LT Total 

7:00 0 0 0 0 5 0 2 0 2 1 8 0 18 

8:00 0 0 0 0 0 % 3 0 0 3 1 0 9 

ei iaiacoicicicccizic.© = 12/c\ee\sleie/=\=\<je/c =)2*\< cis <'e=/sieies/~)eisic\sicieisisi cis BG a kcae peisin cloisicia cic aicicicie ae Sis elmisis)eje/s aie sie Sicie.c:ci aici eiCic iste aiole (elie terete 
| 

4:00 0 0 0 0 0 2 1 0 1 4 1 0 9 

5:00 0 0 0 0 0 0 1 0 0 0 0 0 1 


VAY TOTAL 0 0 0 0 5 4 7 0 3 8 10 0 37 


Appendix B2 


Capacity Calculations 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIOGE STREET/BLOSSOM STREET 


EXISTING AM 
date:08-05- 1991 time:02:51:03 
LAST DATA SET NAMES LOADED OR SAVED 
VOLUME 3 GEOMETRICS= SIGNALS 
LOCATED IN CBD:Y 
VOLUME & CEOMETRICS ‘ 
VOLUMES # OF LANES LANE WIOTH CROSS 
OIR tT TH RT LT TH RT LT TH RT WALK 


£B 98 1317 A) 1 2 0 12.0 11.0 0.0 0 
WB 0 736 60 0 2 0 0.0 12.0 0.0 0 
ne O15 4 11 Hy @ 0.0 32.0 0.0 0 
$B 92 Q 167 1 @ 3 12.0 0.0 12.0 0 


TRAFFIC & ROADWAY CONDITIONS 


ADJ PARK PEDESTRIANS ARR 
O'R GRADE XHV Y/N MOVES BUSES PHF CROSS BUI MIN TIME TYPE 
EB 0.0% 2.0% 0 0 .980 0 7.0 4 
WB 0.0% 7.0% 0 0 .970 0 7.0 4 
NB 0.0% 0.0% 0 0 .750 0 7.0 3 
$B 0.0% 7.0% 0 0 .880 0 7.0 S 


PHASINGS 
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND GREEN Y+*R PRE/ACT 
tl € repel ¢reahl &€ Fp lh ¢ F w 


} * 6 a @ 54.6 4 A 
a a 0 Qo 12.9 & A 
3 pe a * 10.5 4 A 


CYCLEs 90.0 


VOLUME ADJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 

OIR LIV THV RIV PHF LIFR THER RTER 
eB 98 1317 0 .980 100 1344 0 
Wa 0 736 60 .970 0 759 62 
NB 15 4 WW .750 20 3 We 
$8 92 0 167 .880 105 0 190 


PART 2 (LANE GROUP ADJUSTMENTS) 


OIR LN GROUP FLOWN LU v Pte Prt 
EB LT 100 1 3.00 100 1.00 0.00 
€8 TH 1346 2 1.05 14131 0.00 0.00 
WB TH-RT 821 2 1.05 862 0.00 0.08 
NB LI-TH-RT 40 113.00 40 0.50 0.37 
SB LT 105 1 1.00 105 1.00 0.00 
$B RT 190 11.00 190 0.00 1.00 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 


LEFT TURN OPPOSING APPROACH 
BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES OPPOSING 
LT TH RI ul TH RT UT TH RT VOLUME 


EASTBOUND 0 759 62 a) 0 0 0 2 0 ft) 


NOR THBOUNO 105 0 190 100 0 0 1 Oo 1 0 
SOUTHBOUND 20 5 (15 100 100 100 0 1 =O 20 


SATURATION FLOW AOJUSTMENT WORKSHEET 

DIR LN GROUP IDEAL N Fwid Fhvy fFgr Fpark fbus Fares Fret Fit 3 
€B LT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524 
€B TH 1800 2 0.967 0.990 1.000 1.000 1.000 0.900 1.000 1.000 3101 
WB oOTH-RT 1800 2 1.000 0.966 1.000 1.000 1.000 0.900 0.989 1.000 3095 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.851 0.833 1147 
SB LT 1800 1 4.000 0.966 1.000 1.000 1.000 0.900 1.000 1.000 1565 
$B RT 1800 1 1.000 0.966 1.000 1.000 1.000 0.900 0.850 1.000 1330 


SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES : 

OIR C GN Va Vm Vit Plt No ” Vo Plto 

SB 90 10 1 105 190 105 1.00 1 200.50 

CALCULATIONS 

OIR Sop Yo Gu Fs Pl Gq Pt Gf Et Fm Flt 
SB 1447 0.014 9.382 0.863 3.000 1.114 0.000 0.000 1.304 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
OIR LN GROUP v s v/s g9/C ¢ v/c CRITICAL 


€B LT 100 1524 0.07 0.14 218 0.46 
EB TH 1431 3101 0.46 0.79 2464 0.57 : 
WB oOTH-RT 862 3095 0.28 0.61 1879 0.46 
NB OLT-TH-RT «40 1147 0.03 0.12 134 0.30 
SB LT 305 1565 0.07 0.12 183 0.57 2 
$B ORT 190 1330 0.14 0.30 405 0.47 


CYCLE= 90.0 LOST= 8.0 SUM V/S CRIT= 0.52 TOTAL V/C= 0.57 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/e g/C C dt ¢ d2 PF Oelay LOS Avg Q 95% 


eB LI 0.46 0.14 90.0 26.88 218 1.10 1.00 27.98 D 2.1 
€B OTH 0.57 0.79 90.0 2.65 2664 0.25 0.62 1.80 A 6.9 
WB OTH-RT 0.46 0.61 90.0 7.32 1879 0.13 0.62 4.62 A 48,1 
ni LE-THRT 0.30 0.12 90.0 27.65 134 0.39 0.85 23.83 C 0.9 
sB LT 0.57 0.12 90.0 28.60 183 3.13 0.85 26.97 D 2.3 
SB RT 0.47 0.30 90.0 19.32 405 0.65 0.85 16.97 C 3.3 


OIR Oelay LOS 
€B 3.53 A 
WB 4.62 A 
NB 23.83 C 
$B 20.52 C 
{NTERSECTION DELAY = 6.02 INTERSECTION LOS=8 


THE CYCLE LENGTH WITHIN THE SOUNDS OF 90 JO 90 SECONOS 
WHICH MINIMIZES CRITICAL MOVEMENT OELAY IS 90.0 SECONDS 


FOR A V/C RATIO OF .95 THE CYCLE SHOULO BE 17.8 SECONOS 
THE EXISTING TIMING 1S OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 11CM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE STREET/BLOSSOM STREET 

EXISTING PH 


date:08-05-1991 tlme:02:54:21 

LAST DATA SET NAMES LOADED OR SAVED 

VOLUME 2 GEOMETRICS= SIGNAL= 

LOCATEO IN CBD:Y¥ 

VOLUME & GEOMETRICS 

VOLUMES # OF LANES LANE WIOTH cross 

OIR LT TH RT LT TH RT LT JH RT WALK 

EB 318 1484 0 1 2 0 12.0 11.0 0.0 0 
WB 0 1644 125 021 0.0,12.0 12.0 0 
nB 09) 1118 010 0.0 12.0 0.0 0 

$B 141 0 264 yy 4 12.0 0.0 12.0 0 

TRAFFIC & ROADWAY CONDITIONS 

ADJ PARK PEDESTRIANS ARR 
OIR GRADE XHV =Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
€B 0.0% 2.0% 0 QO .920 0 7.0 4 
wB 0.0% 7.0% 0 oO .880 Lt) 7.0 4 
NB 0.0% 0.0% 0 0. 6.730 0 7.0 3 
sB 0.0% 7.0% 0 0 .920 0 7.0 3 
PHASINGS 
EASTBOUND WES TSOUND NORTHBOUND SOUTHBOUND GREEN Y*R PRE/ACT 
beret & Pehl © Ppt er 

1 a 8 Oo 8 58.0 4 A 
A 4 0 . 21.0 4 A 
3 ete ce s * 9.1 4 A 
CYCLE= 100.0 
VOLUME ADJUSTMENT WORKSHEET 
PART 1 (MOVEMENT ADJUSTMENTS) 
OIR LIV THV RIV PHF LIFR THFR RTFR 

EB 318 1484 0 .920 346 1613 0 
WB 0 1644 125 .880 O 1868 142 
kB 9 11 18 .730 12. #15 25 

$B 141 0 244 .920 153 0 265 

PART 2 (LANE GROUP ADJUSTMENTS) 
O!IR LN GROUP FLOWN LU v Pie Prt 

eB LT 346 11.00 346 1.00 0.00 

€B IH 1613 2 1.05 1694 0.00 0.00 
WB OTH 1868 2 1.05 1962 0.00 0.00 
WB RT 142 11.00 142 0.00 1.00 
NB OLT-TH-RIT $211.00 52 0.24 0.47 

sp LT 153 11.00 153 1.00 0.00 

SB RI 265 11.00 265 0.00 1.00 
PART 3 (OPPOSING VOLUME ADJUSTMENTS) 
LEFT TURN OPPOSING APPROACH 
BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES 

LT TH RT LT Til RT LT TH RT 

EASTBOUND 0 1868 142 0 0 0 MH 2 YJ 
NOR THBOUND 153 0 265 100 0 0 1 @ 4 
SOUTHBOUND Zea es 100 100 100 (en en) 


OPPOS ING 
VOLUME 
0 
0 
40 


SATURATION FLOW ADJUSTMENT WORKSHEET 
OIR LW GROUP 


Ea 


LT 
TH 
TH 
RT 
LT-TH-RT 
LT 
RT 


IDEA 
1800 
1800 
1800 
1800 
1800 
1800 
1800 


Low 
1 


ee eee CS) 


Fwid 
1.000 
0.967 
1.000 
1.000 
1.000 
1.000 
1.000 


Fhy = Fger 
0.990 1.000 
0.990 1.000 
0.966 1.000 
0.966 1.000 
1.000 1.000 
0.966 1.000 
0.966 1.000 


Fpark 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 


Fbous fFarea Frt Flt s 


1.000 0. 
1.000 0. 
1.000 0. 
1.000 0. 
1.000 0. 
1.000 0. 
1.000 0. 


900 1.000 0.950 1524 
900 1.000 1.000 3101 
900 1.000 1.000 3130 
900 0.850 1.000 1330 
900 0.836 0.868 1176 
900 1.000 1.000 1565 
900 0.850 1.000 1330 


SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 
INPUT VARIABLES 


OR C¢ 


sp 100 9 
CALCULATIONS 


DIR Sop 
$B 1581 0.025 6.712 0.850 1.000 


G oN 


Yo 


Va Vm Vit 
153 265 «153 
Gu Fs 


CAPACITY ANALYSIS WORKSHEET 
OIR LN GROUP 


€8 


UT 
1k 
TH 
RT 
LT-TH-RT 
LT 
RT 


cYCcLE=100.0 


1 
1 


v 
346 
694 
962 
142 

52 
153 
265 


3 
1524 
3101 
3130 
1330 
1176 
1565 
1330 


v/s 
.23 
-99 
-63 
WM 
-04 
10 
-20 


oo o ogo 00 


LOST=12.0 SUM 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/c 


€8 
€8 
WB 
WB 
NB 
$6 
$B 


OIR Delay Los 


€8 
WB 
NB 
$8 


tT 
TH 
TH 
RT 
{T-TH-RY 
LT 
RT 


17.98 C 
45.26 € 
30.32 0 
50.42 € 


ovrnno oOo - Oo = 


08 
«66 
.08 
18 
49 
.08 
59 


g/C 
5) 
-83 
APy:) 
-58 
0° 
09 
34 


qaooqo ooc0ocncco 


_ 
(=) 
o 
(ee ae ee eee 
oo 2.0 GOO Oo 


Plt No V 
1.00 1. 4 


‘ 


Pl Gq 


g/C cov 
0.21 320 
0.83 2572 
0.58 1814 
0.58 771 
0.09 106 
0.09 142 
0.34 453 


ovwroo--"-a = 
i on ane oe ae 8 


V/S CRIT= 0. 


di c 
30.69 320 
2.44 2572 
17.99 1814 
thoes (Cl 
32.88 106 
34.84 142 
20.65 453 


0 Pito 
0 0.24 


Pt 


/c CR 


08 


Gf 


2.345 0.000 0.000 


{TICAL 


El Fm Flt 
1.323 1.000 1.000 


95 TOTAL V/C# 1.08 


d2 
oo) 
0 
42. 
0 
2 
88 
1 


INTERSECTION DELAY = 33.50 INTERSECTION LOS=0 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 1 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 100.0 SECONDS 


00 10 


PF 


-21 1.00 
-45 0.65 


07 0.80 


.01 0.62 
offs SoS 
91 0.85 
44 0.85 


Delay LOS Avg Q@ 95% 0 


96.90 Ff 13.1 
1.87 A 7.6 
48.20 € 35.9 
4.67 A 1.7 
305.19 F 6.4 
18.78 C 4.9 


100 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONOITIONS 
THE EXISTING TIMING 1S OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZEO - 3 APPROACHES (PAGE 1 of 2) 
DATE :08-05-1991 TIME:06:19:46 

BLOSSOM ST/O'CONNELL WAY - EXISTING AM 


LAST DATASETS LOADEO OR SAVED 

VOLUME = GEOMETRICS= 

KEY: A- -8 ‘ 
| 
Cc 

GENERAL CHARACTERISTICS 

POPULATION GREATER THAN 250,000: YES 

CONTROLS: FROM C: STOP 

PREVAILING SPEED: 35 MPK 

MAIN STREET # OF LANES: 4 LANES 

MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: O'CONNELL 

SHAREO LEFT AND RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM NB 8: BLOSSOM SB C: O'CONNELL 

LEFTS 0.00 0.00 0.00 

THRUS 0.00 0.00 0.00 

RIGHTS 0.00 0.00 0.00 

APPROACH A: BLOSSOM NB 8: BLOSSOM $B C: O'CONNELL 
Cl) tHe RE LT TH Rh kT «OTH RT 

VOLUME 0 126 82 77 132 0 43 Q 127 

PHF 0.76 0.90 0.86 

AOJ VOLUME 0 166 108 8 147 0. 650 Q 148 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 

PASSENGER CARS 99.00 99.00 %100.00 

PERCENT LT TRU g.00 0.00 0.00 

PERCENT HV TRU 1.00 1.00 0.00 

PASS CAR/HR 0 86 50 0 148 


STEP 1 RIGHT TURNS FROM C:O'CONNELL 


CONFLICTING FLOWS 137 
CRITICAL GAPS Doe 
CAPACITY 1008 
ACTUAL CAPACITY 1008 


STEP 2 LEFT TURNS FROM B:BLOSSOM S8 
CONFLICTING FLOWS 274 


CRITICAL GAPS 
CAPACITY 
CAPACITY USEO 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


5.1 
891 
10% 
0.94 
891 


1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 2 of 2) 
DATE: 08-05-1991 TIME:06: 19:46 
BLOSSOM ST/O'CONNELL WAY - EXISTING AM 


STEP 3 LEFT TURNS FROM C:O'CONNELL 


CONFLICTING FLOWS 452 
CRITICAL GAPS 6.8 
CAPACITY 487 
ACTUAL CAPACITY 458 


SUMMARY OF LEVEL OF SERVICE 8Y MOVEMENT 
MOVEMENT DEMAND CAPACITY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


LT FROM 8: 86 891 804 OA 4.48 OFan 


ALL MOVES FROM C: 198 774 576 A 6.25 0.34 


CINCH PROGRAM VERSIOM DATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 1 of 2) 
DATE: 06-29-1991 TIME :09:20:04 

BLOSSOM ST/O'CONNELL WAY - EXISTING PM 


LAST DATASETS LOADEO OR SAVED 
VOLUME =BLSMPE GEOMETRICS=BLSH 
KEY: A- -B8 
| 
Cc 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP ‘ 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: O'CONNELL 

SHARED LEFT ANO RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


ANGLE: NO 


SIGHT DISTANCE RESTRICTIONS Cin seconds) 


APPROACH A: BLOSSOM NB 6B: BLOSSOM SB C:; O'CONNELL 

LEFTS 0.00 0.00 0.00 

THRUS 0.00 0.00 0.00 

RIGHTS 0.00 0.00 Q.a0 

APPROACH A: BLOSSOM NB 8B: BLOSSOM SB C: O'CONNELL 
LT TH RT LT TH RT (LE TR RT 

VOLUME 0 272 130 82 212 0 90 0 & 

PHF 0.93 0.95 0.80 

OD eae ae are eae ccm eS) Gs C 405 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 

PASSENGER CARS %100.00 %100.00 %100.00 

PERCENT LT TRU 0.00 0.00 0.00 

PERCENT HV TRU 0.00 0.00 0.00 

PASS CAR/HR 0 86 113 0 105 


STEP 1 RIGHT TURNS FROM 


C:O'CONNELL 


CONFLICTING FLOWS 216 
CRITICAL GAPS Bat 
CAPACITY 927 
ACTUAL CAPACITY 927 


STEP 2 LEFT TURNS FROM B:BLOSSOM SB 
CONFLICTING FLOWS 432 
CRITICAL GAPS Syed 
CAPACITY 750 
CAPACITY USED 12% 
IMPEDANCE FACTOR 0.93 
ACTUAL CAPACITY 750 


1985 HCM - CHAPTER 10 : UNSIGNALIZEO - 3 APPROACHES (PAGE 2 of 2) 
DATE: 06-29-1991 TIME 209: 20:04 
BLOSSOM ST/O*CONNELL WAY - EXISTING PM 


STEP 3 LEFT TURNS FROM C:O'CONNELL 


CONFLICTING FLOWS 672 
CRITICAL GAPS 6.8 
CAPACITY 349 
ACTUAL CAPACITY 324 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
MOVEMENT DEMAND CAPACLTY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


LT FROM B: 86 750 664 A 5.43 0.13 


ALL MOVES FROM C: 218 472 254 c 14.15 0.86 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10: UNSIGNALIZEO - 4 APPROACHES (PAGE 1 OF 2) 
DATE :06- 29-1991 TIME 209:21:47 

STANIFORD ST/O'CONNELL WAY - EXISTING AM 


LAST DATASETS LOADED OR SAVED 
VOLUME=STNFROAE GEOMETRICS=STNFRD 
KEN icp) 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM D: YIELO 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: NO 
MAIN STREET APPROACH 8 - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: O'CONNELL WAY 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: DO: 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT AISTANCE RESTPICTIOMS “8. uw net) 
APPROACH A: STANIFORD N B: STANIFORU S L: U'LONNECL WO: 
LEFTS a.00 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 0.00 
RIGHTS 0.00 a.00 0.00 0.00 
APPROACH A: STANIFORD N B: STANIFORD S C: O'CONNELL W D: 

LT TH RT %bT <TH RT (LT (TH RT LT TH 
VOLUME 59 400 1 8 356 143 9% 0 20 0 0 
PHF 0.88 0.94 0.85 1.00 
ADJ VOLUME 67 455 1 9 379 152 113 Q 24 0 0 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 0.00 
PASSENGER CARS 98.00 97.00 96.00 0.00 
PERCENT LT TRU 0.00 0.00 0.00 0.00 
PERCENT HV TRU 2.00 3.00 4.00 0.00 
PASS CAR/HR 68 9 117 0 24 0 0 
STEP 1 RIGHT TURNS FROM C:O'CONNELL WAY 0: 
CONFLICTING FLOWS 228 265 


CRITICAL GAPS 3.2 4.6 


CAPACITY 
CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


916 
3% 

0.99 

916 


1007 
0% 

1.00 

1007 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 
DATE 06-29-1991 TIME :09:21:47 
STANI FORD ST/O'CONNELL WAY - EXISTING AM 


STEP 2 LEFT TURNS FROM B:STANIFORD SB ASSTANIFORD NB 
CONFLICTING FLOWS 456 531 
CRITICAL GAPS 5.6 5.6 
CAPACITY 643 586 
CAPACITY USED 1% 12% 
IMPEDANCE FACTOR 0.99 0.93 
ACTUAL CAPACITY 643 586 
STEP 3 THRU MOVES FROM C:O'CONNELL WAY 0: 
CONFLICTING FLOWS 1062 986 
CRITICAL GAPS 6.8 6.2 
CAPACITY 186 260 
CAPACITY USED Ox Ox 
IMPEDANCE FACTOR 1.00 1.00 
ACTUAL CAPACITY 171 239 
STEP 4 LEFT TURNS FROM C:O'CONNELL WAY D: 
CONFLICTING FLOWS 1062 1010 
CRITICAL GAPS (foe) 6.7 
CAPACITY 155 210 
ACTUAL CAPACITY 143 191 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


MOVEMENT OEMAND CAPACITY RESERVE LOS AVG DELC(SEC) AVG QUEUE 
LT FROM A: 68 586 518 A 6.95 0.13 
LT FROM 6: 9 643 634 A 5.67 0.01 


ALL MOVES FROM C: 142 167 25 E 142.42 5.62 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10: UNSIGNALIZEO - 4 APPROACHES (PAGE 1 OF 2) 
DATE :06-29- 1994 TIME :09:23:30 

STANIFORD/O'CONNELL - EXISTING PM 


LAST DATASETS LOADEO OR SAVED 
VOLUME =STNFOPE GEOMETRICS=SINFRO 
KEY: 0 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM O: YIELO 
PREVAILING SPEEO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: NO 
MAIN STREET APPROACH 8 - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: O'CONNELL WAY 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: D0: 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT OJSTANCE RESTRICTIONS (in seconds) 


APPROACH A: STANIFORD N B: STANIFORD S C: O'CONNELL W 0: 
LEFTS 0.00 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 0.00 
APPROACH Az STANIFORO N B: STANIFORD S C: O'CONNELL W DO: 

LT TH RT LT %H RT LY <TH RT LI TH 
VOLUME 63 492 0 6 393 90 185 0 12 0 0 
PHF 0.89 0.87 0.84 1.00 
ADJ VOLUME 71 553 0 7 452 103 220 0 14 0 0 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 0.00 
PASSENGER CARS 99.00 99.00 99.00 0.00 
PERCENT LT TRU 0.00 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 1.00 0.00 
PASS CAR/HR 71 i eee Oo 14 0 0 
STEP 1 RIGHT TURNS FROM C:O'CONNELL WAY D: 
CONFLICTING FLOWS 276 278 


CRITICAL GAPS 5.2 4.6 


CAPACITY 
CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


869 
2% 

0.99 

869 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 


DATE :06- 29-1991 


TIME 509: 23:30 


STANIFORD/O*CONNELL - EXISTING PH 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM A: 
LT FROM B: 


ALL MOVES FROM C: 


B:STANIFORD SB 
553 
5.6 
570 
1% 
1.00 
570 


C:D'CONNELL WAY 
1186 

6.8 

150 
Ox 

1.00 

137 


C:O'CONNELL WAY 
1186 
od 
124 
113 


DEMAND 
71 569 
if 570 
237 119 


A:STANIFORO NB 
555 
5.6 
569 
13% 
0.92 
569 


1134 
6.2 
207 

0% 

1.00 

189 


1148 
6.7 
166 
151 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
CAPACITY RESERVE 


LOS AVG DEL(SEC) AVG QUEUE 


497 A 7.24 0.14 
564 A 6.39 0.01 
“117 Fo OENFINITE INFINITE 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE ST/STANIFORD ST/TEMPLE STREET 

EXISTING AM PEAK HOUR 


date:08- 12-1991 time:06:29:31 
LAST OATA SET NAMES LOADEO OR SAVED 
VOLUME = GEOMETRICS= SIGNAL= 


LOCATED IN C8D:Y 
VOLUME & GEOMETRICS 

VOLUME S # OF LANES LANE WIDTH CROSS 
OIR LT TH RT LT TH RT LT TH RT WALK 
EB 300 1008 0 1 2 11.0 11.0 0.0 0 
WB 0 831 135 0 0.0 12.0 0.0 0 
NB 1 3 1 0 0.0 12.0 0.0 0 
SB 165 0 286 1 12.0 0.0 12.0 0 


—- oo o& 


2 
1 
0 


TRAFFIC & ROADWAY CONDITIONS 


ADJ PARK PEQESTRIANS ARR 
DIR GRADE %HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 1.0% 0 0 .800 0 7.0 4 
WB 0.0% 1.0% 0 0 .880 0 7.0 4 
NB 0.0% 0.0% 0 0 .420 0 7.0 3 
SB 0.0% 1.0% 0 On 2870 0 7.0 3 


PHASINGS 
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND GREEN Y+R PRE/ACT 
hoe Pf) Was oye Ue a fey th ik rp fe) 


1 x solaueted 38.7 4 A 
2 ae * 26.8 4 A 
3 i aia! . * 12.5 4 A 
CYCLE= 90.0 


VOLUME ADJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 

OIR LTV THV RTV- PHF LTFR THFR RTFR 
EB 300 1008 0 .800 375 1260 0 
WB 0 831 135 .880 0 944 153 
NB 1 5 1 .420 2 7 2 
SB 165 0 28 .870 190 0 329 


PART 2 (LANE GROUP AQJUSTMENTS) 

DIR LN GROUP FLOWN LU v Plt Prt 
EB LT 375 11.00 375 1.00 0.00 
EB TH 1260 2 1.05 1323 0.00 0.00 
WB TH-RT 1098 2 1.05 1153 0.00 0.14 
NB LT-TH-RT 12.11.00 12 0.20 0.20 
$B LT 190 11.00 190 1.00 0.00 
$B RT 329 11.00 329 0.00 1.00 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 


LEFT TURN OPPOSING APPROACH 

BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES OPPOSING 
Ei TH RT (ey Uh EAE LT TH RT VOLUME 

EASTBOUNO 0 944 153 0 0 0 @ 2 i 0 

NORTHBOUND 190 0 329 100 0 0 1 0.661 0) 

SOUT HBOUNO 2 if 2 100 100 100 Oo 1 0 10 


SATURATION FLOW ADJUSTMENT WORKSHEET 


DIR LN GROUP IDEAL N Fwid Fhv Fgr Fpark Fbous Farea Frt Flt s 


—B LT 1800 1 0.967 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1480 
EB TH 1800 2 0.967 0.995 1.000 1.000 1.000 0.900 1.000 1.000 3116 
WB OTH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.979 1.000 3156 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.873 0.873 1235 
SB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 1.000 1612 
SB ORT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 
SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

[INPUT VARIABLES 

DIR C GN Va vm Vit Plt No Vo Plto 

$B 90 12 1 190 329 1901.00 1 10 0.20 

CALCULATIONS 

OIR Sop Yo Gu Fs Pl Gq Pt Gf El Fm Flt 


SB 1584 0.006 11.997 0.869 1.000 0.469 0.000 9.000 1.295 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
DIR LN GROUP v s v/s g/C ¢ v/e CRITICAL 


EB LT 375 1480 0.25 0.30 441 0.85 * 
EB TH 1323 3116 0.42 0.77 2408 0.55 
WB TH-RT 1153 3156 0.37 0.43 1357 0.85 * 
NB LT-TH-RT 12 1235 0.01 0.14 171 0.07 
SB LT 190 1612 0.12 0.14 223 0.85 = 
SB RT 329 1370 0.24 0.48 659 0.50 


CYCLE= 90.0 LOST=12.0 SUM V/S CRIT= 0.74 TOTAL V/C= 0.85 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/ce g/C C di c d2. PF Delay LOS Avg Q 95% Q 


EB LT 0.85 0.30 90.0 22.56 441 10.06 1.00 32.62 D 6.7 
EB TH 0.55 0.77 90.0 3.07 2408 0.21 0.62 2.04 A 7.2 
WB OTH-RT 0.85 0.43 90.0 17.51 1357 Bol Ooi WS.ES © WSs 
NB LT-TH-RT 0.07 0.14 90.0 25.63 1 © lo WES Aue? & 8 
$B LT 0.85 0.14 90.0 28.77 223 17.28 0.85 39.14 0 4.1 
SB RT 0.50 0.48 90.0 12.11 659 G51 O66 Wot Eo Sos 


OIR Oelay LOS 

EB) 8279 38 

WB 15.52 C 

NB 21.79 C 

$B 21.12 C 

INTERSECTION DELAY = 13.02 INTERSECTION LOS=B 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 90 TO 90 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 90.0 SECONDS 


FOR A V/C RATIO OF .95 THE CYCLE SHOULD BE 53.3 SECONDS 
THE EXISTING TIMING IS OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE ST/STANIFORD ST/TEMPLE STREET 


EXISTING PM 


date:08-12-1991 time:06:27:33 
LAST OATA SET WAMES LOADED OR SAVED 
VOLUME = GEOMETRICS= SIGNAL= 
LOCATED IN CBD:Y 
VOLUME & GEOMETRICS 

VOLUMES # OF LANES LANE WIOTH cross 
OIR LT TH RT LT TH RT LT TH RT WALK 
EB 479 811 0 1 2 0 Vee wWleo Waw 0 
WB 0 939 327 020 0.0 12.0 0.0 0) 
NB 2 0 0 0 1 =«0 0.0 12.0 0.0 0 
$B 213 0 302 10 1 2-0 mn OnOm2=0 0 
TRAFFIC & ROADWAY CONDITIONS 

ADJ PARK PEDESTRIANS 

DIR GRADE %HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 0.0% 0) 0 6.870 0 7.0 4 
WB 0.0% 1.0% 0 0 .910 0 (alt) 4 
NB 0.0% 0.0% 0 0 6.500 0 a0 3 
$B 0.0% 1.0% 0 0 = .930 0 7.0 3 


PHASINGS 
EASTBOUND WES 
L i fey il 
1 * 
2 * * 
5 
CYCLE= 100.0 


TBOUND NORTHBOU 
Courenp. uleecteein: 


VOLUME ADJUSTMENT WORKSHEET 


PART 1 (MOVEMENT AD 
OIR LIV THV RTV 
EB 479 811 0 
We ON959. e527, 
NB (4 0 0 
SB 25 0 302 


PART 2 (LANE GROUP 
DIR LN GROUP FLOW 
EBS etal 551 
EB TH 932 
WB TH-RT 1391 
NB LT 4 
NB LT-TH 4 
SBo ET 229 
SB RT 325 


PART 3 (OPPOSING VO 
LEFT TURN 


BEING OPPOSED 

LT 
EASTBOUND 0 
NORTHBOUND 229 
SOUTHBOUND 4 


JUSTMENTS) 
PHF LTFR THFR 
TO70) a5il| 952 
-910 0 1032 
-500 4 0 
-930 229 0) 


ADJUSTMENTS) 

N LU v Plt 
11.00 551 1.00 
21.05 979 0.00 
2 1.05 1461 0.00 
0 0.00 0 1.00 
1 1.00 4 1.00 
008229 51200 
11.00 325 0.00 


LUME ADJUSTMENTS) 


ND 
p 


RTFR 


SOUTHBOUND GREEN Y+R PRE/ACT 


l 


t 


OPPOSING APPROACH 


VOLUME S 
TH RT 

1032 359 
Om 25 
0 0 


r 


* 


RT 


41.9 
32.9 
13.3 


% OPPOSING LEFT TURN 


ARR 


# LANES 


TH 


RT 
0 


OPPOSING 
VOLUME 
0 
0 


SATURATION FLOW ADJUSTMENT WORKSHEET 
DIR LN GROUP IQ0EAL N Fwid Fhv fFgr Fpark Fbus Farea Frt Fit s 


EB LT 1800 1 0.967 1.000 1.000 1.000 1.000 0.900 1.000 0.950 1488 
EB TH 1800 2 0.967 1.000 1.000 1.000 1.000 0.900 1.000 1.000 3132 
WB TH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.961 1.000 3099 
NB LT 1800 0 0.600 1.000 1.000 1.000 1.000 0.900 1.000 0.000 0 
NB LT-TH 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 1.000 0.765 1239 
SB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1531 
SB RT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 


CAPACITY ANALYSIS WORKSHEET 
DIR LN GROUP v s v/s 9/C ec v/e CRITICAL 


EB LT 551 1488 0.37 0.33 489 1.13 kd 
EB TH 979 3132 0.31 0.79 2465 0.40 
WB OTH-RT 1461 3099 0.47 0.42 1297 1.13 : 
NB LT 0 0 0.00 0.13 0 0.00 
NB LT-TH 4 1239 0.00 0.13 165 0.02 
$B LT 22> WSSU WslS Wols 29 ols z 
SB RT 325 1370 0.24 0.50 687 0.47 


CYCLE=100.0 LOST=12.0 SUM V/S CRIT= 0.99 TOTAL V/C= 1.13 


LEVEL OF SERVICE WORKSHEET 
DIR LN GROUP v/ce g/C C d1 c d2 PF Delay LOS Avg Q 95% Q 


EB LT 1.13 0.33 100.0 27.19 489 78.08 1.00 105.27 F 21.2 
—B TH 0.40 0.79 100.0 2.50 2465 0.06 0.62 Woe Ao Bod 
WB TH-RT 1.13.0.42 100.0 24.30 1297 65.56 0.81 73.21 F 39.5 
NB OLT 0.00 0.13 100.0 0.00 0 0.00 1.00 0.00 A 0.1 
NB LT-TH 0.02 0.13 100.0 28.67 165 0.00 0.85 24.37 C 0.1 
SB OLT 1.13 0.13 100.0 33.60 203 98.61 0.85 112.38 F 9.9 
SB RT 0.47 0.50 100.0 12.38 687 0.40 0.85 10.86 B 4.5 


DIR Oelay LOS 
EB 38.91 0D 
WB 73.21 «OF 
NB 24.37 C 
SB 52.85 E 
INTERSECTION OELAY = 55.19 INTERSECTION LOS=E 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 100 TO 100 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 100.0 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONOITIONS 
THE EXISTING TIMING IS OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIOGE STREET/BLOSSOM STREET 


AM NO-BUILD 
date:08-05-1991 


LAST OATA SET NAMES LOADEO OR SAVED 


VOLUME = 
LOCATED IN CBD:Y 


GEOMETRICS= 


VOLUME & GEOMETRICS 


VOLUME S 
Cory Te Uhh Ca 
€B 100 1357 0 
WB 0 783 62 
NB O15 4 11 
SB 9S Onen72 


# OF LANES 
LT TH RT 
i 2 


"- oo oOo 
o-n 
- oOo 


TRAFFIC & ROADWAY CONDITIONS 


time:03:13:14 
SIGNAL= 
LANE WIOTH CROSS 
LT TH RT WALK 
12.0 12.0 0.0 0 
0.0 12.0 0.0 0 
0.0 12.0 0.0 0 
12.0 0.0 12.0 0 
PEDESTRIANS ARR 
PHF CROSS BUT MIN TIME TYPE 
980 0 Tals 
970 0 70 8 
7500 7083 
880 0 7.0 3 


ADJ PARK 
DIR GRADE XV Y/N MOVES BUSES 
£B 0.0% 2.0% 0 0 
WB 0.0% 2.0% 0 0 
NB 0.0% 0.0% 0 0 0 
sB 0.0% 7.0% 0 0 
PHASINGS 
EASTBOUND WESTBOUND 
bE ry lb & rf h & 
1 * a * * 
2 a 
3 * 3 
CYCLE= 90.0 


VOLUME ADJUSTMENT WORKSHEET 
PART 1 (MOVEMENT ADJUSTMENTS) 


(fore 16 ge ie 


a 


54.5 
12.7 
10.8 


OIR LTV THV RTV PHF LTFR THFR RTFR 

€B 100 1357 0 .980 102 1385 0 

WB 0 783 62 .970 0 807 64 

NB 15 4 11 .750 20 5 15 

$B 95 Q 172 .880 108 Q 195 

PART 2 (LANE GROUP ADJUSTMENTS) 

DIR LN GROUP FLOWN LU v Plt Pet 

EB LT 102 11.00 102 1.00 0.00 

EB TH 1385 2.1.05 1454 0.00 0.00 

WB OTH-RT 871 21.05 915 0.00 0.07 

NB OLT-TH-RT 4011.00 400.50 0.37 

sBOLT 108 11.00 108 1.00 0.00 

SB RT 195 11.00 195 0.00 1.00 

PART 3 (OPPOSING VOLUME ADJUSTMENTS) 

LEFT TURN OPPOSING APPROACH 

BEING OPPOSED VOLUMES % OPPOSING LEFT TURN 
LT TH RT LT TH RT 

EASTBOUND 0 807 64 Q 0 0 

NORTHBOUND 108 0 195 100 0 0 

SOUTHBOUND 20 oe) 100 100 100 


SATURATION FLOW ADJUSTMENT WORKSHEET 


NORTHBOUNO SOUTHBOUND GREEN Y+R PRE/ACT 


4 A 
4 A 
4 A 


# LANES 
LT TH RT 
‘Oles) 0 
y wl 4 
OR e0 


OPPOSING 
VOLUME 
fe) 
A) 
20 


OIR LN GROUP IDEAL N Fwid fFhv fFgr Foark fFbus Farea Fert Flt s 


eS LT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524 
EB TH 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 3208 
WB TH-RT 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 0.989 1.000 3173 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.851 0.833 1147 
sB8 LT 1800 1 1.000 0.966 1.000 1.000 1.000 0.900 1.000 1.000 1565 
SB RT 1800 1 1.000 0.966 1.000 1.000 1.000 0.900 0.850 1.000 1330 


SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C G oN Va Vm Vit Plt No Vo Plto 

s8 90 11 1 108 195 108 1.00 1 20 0.50 

CALCULATIONS 

DIR Sop Yo Gu Fs Pt Gq Pt Gf Ell Fm Fle 
SB 1443 0.014 9.718 0.863 1.000 1.113 0.000 0.000 1.304 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
OIR LN GROUP v s v/s g9/C c¢ v/e CRITICAL 


ES LT 102 1524 0.07 0.14 214 0.48 
EB TH 1454 3208 0.45 0.79 2537 0.57 © 
WB TH-RT 915 3173 0.29 0.61 1922 0.48 
NB LT-TH-RT 40 1147 0.03 0.12 138 0.29 
sB LT 108 1565 0.07 0.12 188 0.57 . 
$B RT 195 1330 0.15 0.31 406 0.48 


CYCLE= 90.0 LOST= 8.0 SUM V/S CRIT= 0.52 TOTAL v/C= 0.57 


LEVEL OF SERVICE WORKSHEET 


OIR LN GROUP v/c g/C C di ¢ d2 PF Delay LOS Avg OQ 95% 0 
EB LT 0.48 0.14 90.0 27.07 214 1.29 1.00 28.36 D0 2.2 
EB TH 0.57 0.79 90.0 2.74 2537 0.24 0.62 To WY Foe 
WB OTH-RT 0.48 0.61 90.0 7.47 1922 0.15 0.62 4.72 A 8.6 
NB LT-TH-RT 0.29 0.12 90.0 27.42 138 0.34 0.85 23.59 C 0.9 
$B LT 0.57 0.12 90.0 28.42 188 3.05 0.85 26.75 0 2.4 
SB RT 0.48 0.31 90.0 19.34 406 0.72 0.85 17.05 C 3.4 


OIR Delay LOS 
BE} 386) A 
WB 4.72 A 
NB 23.59 C 
sB 20.50 Cc 
INTERSECTION OELAY = 6.06 INTERSECTION LOS=8 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 90 TO 90 SECONOS 
WHICH MINIMIZES CRITICAL MOVEMENT OELAY 1S 90.0 SECONOS 


FOR A V/C RATIO OF .95 THE CYCLE SHOULO BE 17.8 SECONDS 
THE EXISTING TIMING IS OPTIMAL 


CINCI PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE STREET/BLOSSOM STREET 


PM NO-BUILD 

date:08-05-1991 time:03:09:04 

LAST DATA SET NAMES LOADED OR SAVED 

VOLUME = GEOMETRICS= SIGNAL= 


LOCATED IN CBOD:Y 
VOLUME & GEOMETRICS 

VOLUMES # OF LANES LANE WIDTH CROSS 
OIR LT TH RT LITHRI LT TH RT WALK 
€8 3281535 0 1 2 0 12.0 12.0 0.0 0 
WB 0 1694-129 O21 0.0 12.0 12.0 0 
NB O9 «(1118 0 0.0 12.0 0.0 0 
$8 151 0 251 1 12.0 “0.0 12.0 0 


— & 
o- 


TRAFFIC & ROADWAY CONOITIONS 


ADJ PARK PEOESTRIANS ARR 
OIR GRADE %HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 1.0% 0 0 .920 0 30 4 
wa 0.0% 2.0% 0 Qa .880 0 7.0 & 
NB 0.0% 0.0% 0 0 0 .730 0 7.0 3 
$B 0.0% 0.0% 0 Oo .920 0 7.0 3 


PHASINGS 


EASTBOUND WESTBOUNO NORTHBOUND SOUTHBOUND GREEN Y+R PRE/ACT 


i fe fen Ue ie fee) ig ie fe 


1 * oe 51.0 4 
CS * 18.8 4 
3 * * s a « 8.2 4 
CYCLE= 90.0 


VOLUME AOJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 

OIR LIV THV RTV PHF LTFR THFR RIFR 
€B 328 1535 0 .920 357 1668 0 
WB 0 1694 129 .880 0 1925 147 
NB 9 11 18 .730 12 15 2 
sp 151 0 251 .920 164 0 273 


PART 2 (LANE GROUP ADJUSTMENTS) 


OIR LN GROUP FLOWN LU vy Plt Prt 
€B LT 357 11.00 357 1.00 0.00 
EB TH 1668 2 1.05 1752 0.00 0.00 
WB OTH 1925 2 1.05 2021 0.00 0.00 
WB ORT 147 11.00 147 0.00 1.00 
NB OLT-TH-RT 5211.00 52 0.24 0.47 
sB LT 164 11.00 164 1.00 0.00 
SB RT 273 11.00 273 0.00 1.00 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 


LEFT TURN OPPOSING APPROACH 

BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES 
LT TH RT LT TH RT LT TH RT 

EASTSOUND 0 1925 147 0 0 0 O 24 

NORTHBOUND 164 Q 273 100 ie) 0 1 Ce 

SOUTHBOUND Ww 15 25 100 100 100 Om liae0 


OPPOSING 
VOLUME 
0 
0 
40 


SATURATION FLOW ADJUSTMENT WORKSHEET 
DIR LN GROUP IDEAL N Fwid Fhvy For Fpark Fous Farea Fret Flt s 


EB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1531 
—B TH 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 1.000 1.000 3224 
WB OTH 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 3208 
WB ORT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.850 1.000 1363 
NB LT-TH-RT 1800 1% 1.000 1.000 1.000 1.000 1.000 0.900 0.836 0.868 1176 
SB LT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 1.000 1.000 1620 
$B ORT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.850 1.000 1377 


SUPPLEMENTAL WORKSHEET FOR LEFT-TURN AOJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C GN Va Vm Vit Plt No Vo Plto 

SB 90 8 1 164 273 1641.00 1 40 0.24 

CALCULATIONS 

OIR Sop Yo Gu Fs Pl Gq Pt Gf [i Fm Fit 
$B 1577 0.025 6.082 0.850 1.000 2.114 0.000 0.000 1.323 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
OIR LN GROUP v s v/s 9/C ec v/e CRITICAL 


EB LT SSifeelsSilmOne Sa On clues COM I * 
EB TH 1752 3224 0.54 0.82 2644 0.66 
WB OTH 2021 3208 0.63 0.57 1817 1.11 # 
WB ORT 147 1363 0.11 0.57 772 0.19 
NB LT-TH-RT 52 1176 0.04 0.09 107 0.49 
SB LT 164 1620 0.10 0.09 148 1.11 kd 
SB RT 273 1377 0.20 0.34 475 0.57 


CYCLE= 90.0 LOST=12.0 SUM V/S CRIT= 0.96 TOTAL V/C= 1.11 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/e 9/C C dl @ d2 PF ODetay LOS Avg Q 95% 0 


—B LT 1.11.0.21 90.0 27.87 320 80.03 1.00 107.90 F 14.2 
EB TH 0.66 0.82 90.0 2.43 2644 0.45 0.65 1.87 A 7.5 
WB OTH 1.11 0.57 90.0 17.39 1817 56.200.81 59.69 £& 42.4 
WB ORT 0.19 0.57 90.0 7.21 772 0.02 0.62 4.48 A 1.6 
NB OLT-TH-RT 0.49 0.09 90.0 29.56 107 2.72 0.85 27.44 0 1.2 
$B OLT 1.110,09 90.0 31.44 148 102.29 0.85 113.67 F 7.0 
SB RT 0.57 0.34 90.0 18.31 475 1.27 0.85 16.64 C 4.5 


OIR Delay LOS 

EB 19.80 C 

WB 55.95 € 

NB 27.44 O 

$B 53.09 E 

INTERSECTION OELAY = 39.38 INTERSECTION LOS=0 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 90 TO 90 SECONOS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 90.0 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONDITIONS 
THE EXISTING TIMING IS OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 10 
DATE :06-29-1991 TIME: 12:50:12 
BLOSSOM ST/O'CONNELL WAY - AM NB 


LAST DATASETS LOADED OR SAVED 
VOLUME =8LSMAN GEOMETRICS=BLSM 
KEY: A- -B 
| 
(c 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
PREVAILING SPEEO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 


: UNSIGNALIZED - 3 APPROACHES (PAGE 1 of 2) 


MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 
APPROACH: C; O'CONNELL 
SHARED LEFT AND RIGHT TURN LANE: YES 


LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 


RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT OISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM N8 6: BLOSSOM SB 
LEFTS 0.00 0.00 
THRUS 0.00 0.00 
RIGHTS 0.00 0.00 
APPROACH A: BLOSSOM NS A: BLOSSOM SB 
LT TH ORT out TRI 
VOLUME 0 130 8 79 136 0 
PHF 0.76 0.90 
ADJ VOLUME 0 171 #111 88 151 0 
PERCENT GRADE 0.00 0.00 
PERCENT CYCLES 0.00 0.00 
PASSENGER CARS 99.00 99.00 
PERCENT LT TRU 0.00 0.00 
PERCENT HV TRU 1.00 1.00 
PASS CAR/HR 0 89 
STEP 1 RIGHT TURNS FROM C:O'CONNELL 
CONFLICTING FLOWS 141 
CRITICAL GAPS Pars 
CAPACITY 1004 
ACTUAL CAPACITY 1004 
STEP 2 LEFT TURNS FROM 8:8LOSSOM SB 
CONFLICTING FLOWS 282 
CRITICAL GAPS Sil 


C: O'CONNELL 
0.00 
0.00 
0.00 


C+ O'CONNEL! 


ka hk ki 
44 0 131 
0.86 
51 0 152 
0.00 
0.00 
%100.00 
0.00 
0.00 
51 0 152 


CAPACITY 
CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


883 
10% 

0.94 

883 


1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 2 of 2) 
DATE :06-29- 1991 TIME: 12:50:12 
BLOSSOM ST/O'CONNELL WAY - AM NB 


STEP 3 LEFT TURNS FROM C:0'CONNELL 


CONFLICTING FLOWS 465 
CRITICAL GAPS 6.8 
CAPACITY 477 
ACTUAL CAPACITY 448 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
MOVEMENT DEMAND CAPACLTY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


LT FROM 6: 89 883 795 A 4.53 0.11 


ALL MOVES FROM C: 203 765 562 A 6.41 0.36 


CINCH PROGRAM VERSION OATE 4-29-1988 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 1 OF 2) 


DATE :08-05- 1991 TIME: 20:50:45 
BLOSSOM STREET/O'CONNELL WAY - PM NO-BUILD 


LAST DATASETS LOADED OR SAVED 
VOLUME = GEOMETRICS= 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM O: STOP 
PREVAILING SPEEO: 35 MPH 
MAIN STREET & OF LANES: & LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: NO 
MAIN STREET APPROACH B - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: NO ORIVE 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: DO: O'CONNELL 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A; BLOSSOM NB 8: BLOSSOM $8 C: NO DRIVE D: O'CONNELL 

LEFTS 0.00 0.00 0.00 0.00 

THRUS 0.00 0.00 0.00 0.00 

RIGHTS 0.00 0.00 0.00 0.00 

APPROACH A: BLOSSOM NS 8B: BLOSSOM SB C: NO DRIVE 0: O'CONNELL 
LT TH RT Lt TH RT LT (TH RT (LT TH RT 

VOLUME 0 292 134 84 218 0 0 0 0 93 0 8&7 

PHF 0.93 0.95 1.00 0.80 

ADJ VOLUME 0 314 144 88 229 0 0 0 Q 116 0 109 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 0.00 

PASSENGER CARS %100.00 %100.00 %100 .00 %100.00 

PERCENT LT TRU 0.00 0.00 0.00 0.00 

PERCENT HV TRU 0.00 0.00 0.00 0.00 

PASS CAR/HR 0) 88 0 0 0 116 0 109 

STEP 1 RIGHT TURNS FROM C:NO ORIVE 0:O0' CONNELL 


CONFLICTING FLOWS 229 115 


CRITICAL GAPS 5.2 5.2 


CAPACITY 914 1032 
CAPACITY USED 0% 11% 
IMPEDANCE FACTOR 1.00 0.94 


ACTUAL CAPACITY 914 1032 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 
TIME: 20:50:45 
BLOSSOM STREET/O'CONNELL WAY - PM NO-BUILD 


DATE :08-05-1991 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM B: 


ALL MOVES FROM D; 


B:BLOSSOM SB 


458 
5.6 
641 
14% 
0.91 
641 


C:NO DRIVE 


C:NO DRIVE 


A:BLOSSOM NB 
229 
5.6 
842 


0:0'CONNELL 
776 
6.8 
296 


D:O'CONNELL 
776 
7.3 
256 
233 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


DEMAND 


88 


225 


CAPACITY 


641 


372 


RESERVE 


5953 


LOS AVG DEL(SEC) AVG QUEUE 


) 24.48 


teos) 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10: UNSIGNALIZEO - 4 APPROACHES (PAGE 1 OF 2) 
OATE:08-05-1991 TIME 5 20:33:52 

STANIFORO ST/O'CONNELL WAY - AM NO-BUILO 


LAST DATASETS LOADED OR SAVEO 
VOLUME = GEOMETRICS3 
KEY: 0 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: NO 
CONTROLS: FROM C: STOP 
FROM O: STOP 
PREVAILING SPEEO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHI TURN LANE: NO 
MAIN STREET APPROACH 8 - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: O'CONNELL 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGIIT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: OQ: ORIVE 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS Cin seconds) 


APPROACH A: STANIFORO NS: STANIFORD S C: O'CONNELL 0: ORIVE 
LEFIS 0.00 0.00 0.00 0.00 
PHRUS 0.00 0.00 0.00 0.00 
RIGHIS 0.00 0.00 0.00 0.00 
APPROACH A: STANIFORD N B: STANIFORO S C: O'CONNELL 0: ORIVE 
LT TH RE LT TH RT LT TH ORTOLD TH 
VOLUME 61 413 1 8 367 147 WW Oo 21 0 0 
PHF 0.88 0.94 0.85 1.00 
ADJ VOLUME 69 469 1 9 390 156 116 0 25 0 0 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 0.00 
PASSENGER CARS 98.00 97.00 96.00 %100.00 
PERCENT LT TRU 0.00 0.00 0.00 0.00 
PERCENT HY TRU 2.00 3.00 4.00 0.00 


PASS CAR/HR 71 9) 121 0 2 0 0 


STEP 1 RIGHT TURNS FROM C:0'CONNELL O:ORIVE 


CONFLICTING FLOWS 235 273 
CRITICAL Gaps Dall 5.7 
CAPACITY 820 78, 
CAPACITY USED 3% OX 
IMPEDANCE FACTOR 0.98 1.00 


ACTUAL CAPACITY 820 784 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 


DATE 08-05-1199) 


TIME: 20:33:52 


STANIFORO ST/O'CONNELL WAY - AM NO-BUILO 


STEP 2 LEFT TURNS FROM 
CONFLICIING FLOWS 
CRITICAL GAPS 

CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 
CONFLICTING FLOWS 
CRITICAL GAPS 

CAPACITY 

CAPACITY USEO 
IMPEOANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 
CONFLICTING FLOWS 
CRITICAL GAPS 

CAPACITY 

ACIUAL CAPACITY 


B:STANIFORO S 
470 
5.6 
632 
1% 
0.99 
632 


C:O'CONNELL . 
1095 
6.8 
175 
ox 
1.00 
161 


C: O'CONNELL 
1095 
7.3 
146 
134 


ASSTANIFORO NB 
547 
5.6 
575 
12% 
0.92 
575 


O:ORIVE 
1037 
6.8 
200 
0x 


O:DRIVE 
1042 
ios! 
161 
145 


SUMMARY OF LEVEL OF SERVICE BY HKOVEMENT 


MOVEMENT 


LT FROM A; 
LT FROM B: 


ALL MOVES FROM C: 


OEMANO CAPACITY 
71 575 
9 632 
147 157 


RESERVE 


LOS AVG DEL(SEC) AVG QUEUE 


A 7.16 
A 5.78 
E 359.94 


0.14 
0.01 


14.68 


CINCH PROGRAM VERSION DATE 4-29-1988 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 1 OF 2) 


DATE:07-12-1991 TIME: 13:32:29 
STANIFORD/O'CONNELL - PM NO-BUILD 


LAST DATASETS LOADED OR SAVED 
VOLUME=STNFOPNB GEOMETRICS=STNFRD 
KEY: OD 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM DO: YIELD 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 


MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: 
MAIN STREET APPROACH B - EXCLUSIVE RIGHT TURN LANE: 


MINOR STREET LANES 


APPROACH: C: O'CONNELL WAY 
EXCLUSIVE LEFT TURN LANES: NO 
EXCLUSIVE RIGHT TURN LANES: NO 


LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 


RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: D: 
EXCLUSIVE LEFT TURN LANES: NO 
EXCLUSIVE RIGHT TURN LANES: NO 


LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 


RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


NO 
NO 


APPROACH As STANIFORD N &: STAWIFORD S$ C: O'CONNELL W D: 
LEFTS 0.00 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 0.00 
APPROACH A: STANIFORD WN B: STANIFORD S C: O'CONNELL WD: 

LT TH RT Tt TH RT (ft TH RT LT TH 
VOLUME 65 507 0 6 405 93 191 0 12 0 
PHF 0.89 0.87 0.84 1.00 
ADJ VOLUME 73 «570 0 7 466 107 227 0 14 0 0 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 0.00 
PASSENGER CARS 99.00 99.00 99.00 0.00 
PERCENT LT TRU 0.00 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 1.00 0.00 
PASS CAR/HR 74 7 230 Oo 14 0 0 
STEP 1 RIGHT TURNS FROM C:O'CONNELL WAY (ag 
CONFLICTING FLOWS 285 286 
CRITICAL GAPS pe 4.6 


RT 


CAPACITY 
CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


0.99 
861 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 
TIME: 13:32:29 


DATE :07-12-1991 


STANIFORO/O'CONNELL - PM NO-BUILD 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USEO 
IMPEOANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM A: 
LT FROM B; 


ALL MOVES FROM C; 


B:STAN] FORO SB 


570 
5.6 
559 


C:0'CONNELL WAY 


1222 
6.8 
141 

0% 


C:O'CONNELL WAY 


1222 
thoes 
115 
105 


A:STANIFORO NB 
572 
5.6 
557 
13% 
0.91 
557 


1169 
6.2 
196 

0% 

1.00 

178 


1183 
Oot 
157 
142 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


OEMAND 


CAPACITY RESERVE 


Se/ 483 
559 952 
11 -133 


LOS AVG DEL(SEC) AVG QUEUE 


A 7.46 
A 6.53 
F INFINITE 


0.15 
Q.Q1 


INFINITE 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIOGE ST/STANIFORD ST/TEMPLE STREET 


AM NO-BUILD 

date: 08-12-1991 time:06:30:33 

LAST DATA SET NAMES LOADED OR SAVED 

VOLUME = GEOMETRICS= SIGNAL= 


LOCATED IN CBD:Y 
VOLUME & GEOMETRICS 

VOLUMES # OF LANES LANE WIDTH Cross 
DIR LT TH RT LT TH RT LT TH RT WALK 
EB 309 1039 0 J @ 11.0 11.0 0.0 0 


WB 0 881 139 0 2 0 0.0 12.0 0.0 0) 
NB 7 3 1 o) | 0.0 12.0 0.0 0 
sB 170 0 295 1 @ 1 12.0 0.0 12.0 0 
TRAFFIC & ROADWAY CONDITIONS 

ADJ PARK PEDESTRIANS ARR 
DIR GRADE %HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 1.0% 0 0 .800 0 ail) 4 
we 0.0% 1.0% 0 0 .880 0 Unie) 4 
NB 0.0% 0.0% 0 0 .420 0 ld 3 
SB 0.0% 1.0% 0 0 = .870 0 70 3 


PHASINGS 
EASTBOUND WE STBOUND NORTHBOUND SOUTHBOUND GREEN Y+R PRE/ACT 
lo op je th se qe fey Ih te ip ye ts ir fe 


1 bs ao 39.2 4 A 
Pe Eo! i 26.5 4 A 
3 we a * 12.3 4 A 


CYCLE= 90.0 


VOLUME ADJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 

OIR LIV THV RTV PHF LTFR THFR RTFR 

EB 309 1039 0 .800 386 1299 0 
eS oR OS © 4994 “SR 

NG 1 3) 1 .420 (4 7 2 

$8 170 0 295 .870 195 0 339 


PART 2 (LANE GROUP ADJUSTMENTS) 

DIR LN GROUP FLOWN LU Vv PUL Prt 
EB LT 386 11.00 386 1.00 0.00 
EB TH 1299 2.1.05 1364 0.00 0.00 
WB OTH-RT 1159 2 1217 0.00 0.14 
NB LT-TH-RT 12.11.00 12 0.20 0.20 
SB LT 195 11.00 195 1.00 0.00 
SB RT 339 1 1.00 339 0.00 1.00 


BS Sy ey ey es 5 
. 
oO 
wt 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 


LEFT TURN OPPOSING APPROACH 

BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES OPPOSING 
LT TH RT CT HSE RT: LT TH RT VOLUME 

EASTBOUND 0 1001 158 0) 0) 0 Oo) of i) 0) 

NORTHBOUND 195 ONS3S9 100 0 0 i 0 

SOUTHBOUND @ 7 2 100 100 100 oy 64) 10 


SATURATION FLOW ADJUSTMENT WORKSHEET 


DIR LN GROUP IDEAL N Fwid Fhv fFgr Fpark Fbus Farea fFrt Flt s 


EB LT 1800 1 0.967 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1480 
EB TH 1800 2 0.967 0.995 1.000 1.000 1.000 0.900 1.000 1.000 3116 
WB TH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.980 1.000 3158 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.873 0.873 1235 
sB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 1.000 1612 
$B RT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 
SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C€ GN Va Vm vit Plt No Vo Plto 

$8 90 12 1 195 339 195 1.00 1 10 0.20 

CALCULATIONS 

DIR Sop Yo Gu Fs Pl Gq Pt Gf El Fm Plt 


SB 1580 0.006 11.848 0.869 1.000 0.471 0.000 0.000 1.295 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
DIR LN GROUP v s v/s 9g/C c v/e CRITICAL 


eB LT 386 1480 0.26 0.29 436 0.89 
EB TH 1364 3116 0.44 0.77 2413 0.57 
WB TH-RT 1217 3158 0.39 0.44 1374 0.89 * 
NB LT-TH-RT 12 1235 0.01 0.14 169 0.07 
SB LT 195 1612 0.12 0.14 221 0.89 * 
SB RT 339 1370 0.25 0.48 652 0.52 


CYCLE= 90.0 LOST=12.0 SUM V/S CRIT= 0.77 TOTAL V/C= 0.89 


LEVEL OF SERVICE WORKSHEET 
DIR LN GROUP v/c g/C C di ie d2 PF Oelay LOS Avg Q 95% 0 


EB LT 0.89 0.29 90.0 23.02 436 13.45 1.00 36.47 D0 7.3 
=} rh! 0.57 0.77 90.0 3.10 2413 0.24 0.62 2.07 A 755 
WB TH-RT 0.89 0.44 90.0 17.75 1374 5.23 0.74 17.06 C 16.4 
NB LT-TH-RT 0.07 0.14 90.0 25.73 169 0.00 0.85 21.87 C 0.3 
$B LT 0.89 0.14 90.0 28.99 221 22.210.85 43.52 E 4.5 
SB RT 0.52 0.48 90.0 12.48 652 0.610.85 11.13 8 4.4 


DIR Delay LOS 
EB 9.66 B 
WB 17.06 C 
NB 21.87 C 
SB 22.97 C 
INTERSECTION DELAY = 14.29 INTERSECTION LOS=8 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 90 TO 90 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 90.0 SECONDS 


FOR A V/C RATIO OF .95 THE CYCLE SHOULD BE 62.5 SECONDS 
THE EXISTING TIMING 1S OPTIMAL 


CINCH PROGRAM VERS] 
1985 HCM - CHAPTER 
CAMBRIDGE ST/STANIF 
PM NO-BUILD 
date:08- 12-1991 
LAST DATA SET NAMES 
VOLUME = G 
LOCATED IN CBD:Y 
VOLUME & GEOMETRICS 
VOLUMES 
DIR LT TH RT 
EB 493 848 0 
WB Q 967 337 
NB G 0 0 
SB 219 0 311 


TRAFFIC & ROADWAY C 
AD 

DIR GRADE “HV Y/N 

EB 0.0% 0.0% 

we 0.0% 1.0% 

NB 0.0% 0.0% 

SB 0.0% 1.0% 


PHASINGS 
EASTBOUND WES 
Ese ieee youn alt 
41 * 
2 * * 
3 
CYCLE= 100.0 


ON DATE 4-29-1988 
9: SIGNALIZED - OPERATIONAL ANALYSIS 
ORD ST/TEMPLE STREET 


time:06:26:33 
LOADED OR SAVED 
EOMETRICS= SIGNAL= 


# OF LANES LANE WIDTH CROSS 
LT TH RT LT TH RT WALK 
1 2 © 11.0 11.0 0.0 0 
0 2 0.0 12.0 0.0 0 
0 1 0 0.0 12.0 0.0 0 
1 @ y V2.0) O50) 12-0 0 
ONDITIONS 
J PARK PEDESTRIANS 
MOVES BUSES PHF CROSS BUT MIN TIME 
0 0g .870 0 7.0 
0 Q  .910 0 7.0 
0 QO 6.500 Q nO) 
0 0 .930 0 7.0 


TBOUND NORTHBOUND SOUTHBOUND GREEN Y+R PRE/ACT 
@ ipo i ih fee 1 er ye 
woo 41.9 
* 32.9 
*® * ® *® *® 13.3 


VOLUME ADJUSTMENT WORKSHEET 


PART 1 (MOVEMENT AD 
DIR LTV THV RTV 
EB 493 848 0 
We [Cater tee 
NB 2 0 0 
$B 219 Ons 


PART 2 (LANE GROUP 
DIR LN GROUP FLOW 
EB LT 567 
EB TH 975 
WB TH-RT 1433 
NB LT 4 
NB LT-TH 4 
SB. LT 235 
SB RT 334 


PART 3 (OPPOSING VO 
LEFT TURN 


BEING OPPOSED 

LT 
EASTBOUND 0 
NORTHBOUND 235 


SOUTHBOUND 4 


JUSTMENTS) 
PHF LTFR THFR RTFR 
-870 567 975 0 
Se Omase a 
-900 4 0 0 
-930 9235 0 334 


ADJUSTMENTS) 

WN LU v Plt Prt 
11.00 567 1.00 0.00 
2 1.05 1023 0.00 0.00 
2 1.05 1505 0.00 0.26 
0 0.00 0 1.00 0.00 
1 1.00 4 1.00 0.00 
11.00 235 1.00 0.00 
11.00 334 0.00 1.00 


LUME ADJUSTMENTS) 
OPPOSING APPROACH 


VOLUMES % OPPOSING LEFT TURN 
TW ERT LET aT 
1063 370 0 0 0 
Q 334 100 0 0 
0 0 100 100 100 


ARR 
TYPE 


4 
4 
4 
# LANES 
LT TH RT 
OF 25) 0 
i] i) ] 
0 1 0 


OPPOSING 
VOLUME 
Q 
0 
Q 


SATURATION FLOW ADJUSTMENT WORKSHEET 
DIR LN GROUP IDEAL N Fwid Fhv For Fpark Fbous Farea Frt Flt s 


EB LT 1800 1 0.967 1.000 1.000 1.000 1.000 0.900 1.000 0.950 1488 
EB TH 1800 2 0.967 1.000 1.000 1.000 1.000 0.900 1.000 1.000 3132 
WB OTH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.961 1.000 3099 
NB LT 1800 0 0.600 1.000 1.000 1.000 1.000 0.900 1.000 0.000 0 
NB LT-TH 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 1.000 0.765 1239 
sB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1531 
SB RT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 


CAPACITY ANALYSIS WORKSHEET 
DIR LN GROUP v s v/s 9/C e¢ v/e CRITICAL 


ee} (by 567 1488 0.38 0.33 489 1.16 o 
EB TH 1023 3132 0.33 0.79 2466 0.42 
WB TH-RT 1505 3099 0.49 0.42 1298 1.16 . 
NB LT 0 0 0.00 0.13 0 0.00 
NB LT-TH 4 1239 0.00 0.13 164 0.02 
$B LT 235 1531 0.15 0.13 203 1.16 
$B RT 334 1370 0.24 0.50 687 0.49 


CYCLE=100.0 LOST=12.0 SUM V/S CRIT= 1.02 TOTAL V/C= 1.16 


LEVEL OF SERVICE WORKSHEET 
DIR LN GROUP v/e g/C C di ¢ d2 PF Delay LOS Avg Q 95% 0 


EB LT 1.16 0.33 100.0 27.67 489 95.56 1.00 123.24 F 24.7 
EB TH 0.42 0.79 100.0 2.55 2466 0.07 0.62 Vee FY Baki 
WB oTH-RT 1.16 0.42 100.0 24.95 1298 83.36 0.82 89.16 F 47.1 
NB LT 0.00 0.13 100.0 0.00 0 0.00 1.00 0.00 A 90.1 
NB LT-TH 0.02 0.13 100.0 28.68 164 0.00 0.85 24.38 Cc 0.1 
SB LT 1.16 0.13 100.0 33.78 203 116.48 0.85 127.72 F 11.2 
SB RT 0.49 0.50 100.0 12.51 687 0.45 0.85 11.01 B 4.6 


DIR Delay LOS 

EB 44.96 £E 

WB 89.16 F 

NB 24.38 C 

$B 59.24 E 

INTERSECTION DELAY = 65.28 INTERSECTION LOS=F 


THE CYCLE LENGTH WITHIN THt BOUNDS OF 100 TO 100 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY [S 100.0 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONDITIONS 
THE EXISTING TIMING 1S OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE STREET/BLOSSOM STREET 

AM BUILD 

date:08-05-1991 time:03:14:17 

LAST DATA SET NAMES LOADED OR SAVED 


VOLUME = GEOMETRICS= SIGNAL= 
LOCATEO IN CBD:Y 
VOLUME & GEOMETRICS 
VOLUMES # OF LANES LANE WIDTH CROSS 
DIR LT TH RT LT THRT LT TH RT WALK 
EB 114 1357 0 Tice Gumeey2eh oko 10.0 0 
WB 0 783) 6G 0 20 0.0 12.0 0.0 0 
we 15 TA ee i 0.0 12.0 0.0 0 
sB 95)—SiOs«*72 jot e280 0 -Cet2eC 0 
TRAFFIC & ROADWAY CONDITIONS 
ADJ PARK PEDESTRIANS 
DIR GRADE XHV Y/N MOVES BUSES PHF CROSS BUT MIN TIME 
EB 0.0% 2.0% 0 0 .980 0 7.0 
WB 0.0% 2.0% 0 oO .970 0 7.0 
NB 0.0% 0.0% 0 0 Oo .750 0 7.0 
SB 0.0% 7.0% aq 0 .880 0 7.0 
PHASINGS 
EASTBOUND WESTBOURD NORTHBOUND SOUTHBOUND GREEN 
( @ pet & fehl © pel & Pr 
1 a8 a 8 53.1 
2° * * 14.0 
3 . & * * 40.8 
CYCLE= 90.0 
VOLUME ADJUSTMENT WORKSHEET 


PART 1 (MOVEMENT ADJUSTMENTS) 


OIR LTV THV RIV PHF LTFR THFR RTFR 
EB 114 1357 0 .980 116 1385 0 
WB 0 783 64 .9/0 0 807 6 
NB 15 6 11 .750 20 Sel 
$B 95 0 172 .880 108 0 195 
PART 2 (LANE GROUP ADJUSTMENTS) 

OIR LN GROUP FLOWN LU v Plt Prt 
€8 LT 116 11.00 116 1.00 0.00 
EB TH 1385 2 1.05 1454 0.00 0.00 
WE TH-RT 873 2.1.05 917 0.00 0.08 
NB LT-TH-RT 4011.00 40 0.50 0.37 
$8 LT 108 11.00 108 1.00 0.00 
SB RT 195 11.00 195 0.00 1.00 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 


LEFT TURN OPPOSING APPROACH 

BEING OPPOSED VOLUMES % OPPOSING LEFT TURN 
LT TH ORT LT TH RT 

EASTBOUND Q 807 66 0 0 0 

NORTHBOUND 108 Qg 195 100 rc) 0 

SOUTHBOUND 20 5 15 100 100 100 


SATURATION FLOW ADJUSTMENT WORKSHEET 


ARR 
TYPE 
4 


WW & 


Y¥+R PRE/ACT 


4 A 
4 A 
4 A 


# LANES 
LT TH RT 
2 10 
+ O 1 
o 1 O 


OPPOS ING 
VOLUME 
0 
0 
20 


DIR LN GROUP IDEAL N Fwid Fhv Fgr Fpark Fbus Farea Frt Flt s 
eB LT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 1.000 0.950 1524 
EB TH 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 3208 
WB TH-RT 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 0.989 1.000 3172 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.851 0.833 1147 
sB LT 1800 1 1.000 0.966 1.000 1.000 1.000 0.900 1.000 1.000 1565 
SB RT 1800 1 1.000 0.966 1.000 1.000 1.000 0.900 0.850 1.000 1330 
SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C GN Va Vm Vit Plt No Vo Plto 

s8 90 11 1 108 195 108 1.00 1 200.50 

CALCULATIONS 

OIR Sop Yo Gu Fs PI Gq Pt Gf El Fm Fle 
$8 1443 0.014 9.718 0.863 1.000 1.113 0.000 0.000 1.304 1.000 1.000 
CAPACITY ANALYSIS WORKSHEET 

OIR LN GROUP v s v/s g9/C c v/e CRITICAL 

EB LT 116 1524 0.08 0.16 238 0.49 

€8 TH 1454 3208 0.45 0.79 2537 0.57 a 

WB TH-RT 917 3172 0.29 0.59 1873 0.49 

NB LT-TH-R¥ 40 1147 0.03 0.12 138 0.29 

sB LT 108 1565 0.07 0.12 188 0.57 s 

SB RT 195 1330 0.15 0.32 427 0.46 

CYCLE= 90.0 LOST= 8.0 SUM V/S CRIT= 0.52 TOTAL V/C= 0.57 

LEVEL OF SERVICE WORKSHEET 

OIR LN GROUP v/c 9g/C c di c d2 PF Delay LOS Avg Q 952% 0 
eB LT 0.49 0.16 90.0 26.38 238 1.30 1.00 27.68 D 2.5 

—8 TH 0.57 0.79 90.0 2.74 2537 0.24 0.62 SSA ere. 

WB TH-RT 0.49 0.59 90.0 8.07 1873 0.17 0.62 5.11 8 8.9 

NB LT-TH-RT 0.29 0.12 90.0 27.42 138 0.34 0.85 23.59 c 0.9 

SB LT 0.57 0.12 90.0 28.42 188 3.05 0.85 26.75 0 2.4 

$B RT 0.46 0.32 90.0 18.50 427 0.57 0.85 16.21 C 3.3 

OR Delay LOS 

EB 3.76 A 

Wo 5.11 8 

NB 23.59 C 

SB 19.96 C 


INTERSECTION DELAY = 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 


FOR A V/C RATIO OF .95 THE CYCLE SHOULO BE 


THE EXISTING TIMING IS OPTIMAL 


90 


6.21 INTERSECTION LOS=8 


TO 90 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT OELAY IS 90.0 SECONDS 


17.8 SECONOS 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZEO - OPERATIONAL ANALYSIS 
CAMBRIDGE STREET/BLOSSOM STREET 


PM 8UILD 

date:08-05-1991 time:03:10:26 

LAST DATA SET NAMES LOADED OR SAVED 

VOLUME= GEOMETRICS= SIGNAL= 


LOCATED IN CBD:Y¥ 
VOLUME & GEOMETRICS 
VOLUMES # OF LANES LANE WIDTH Cross 
DIR LT TH RT LT TH RT LT TH RT WALK 
EB 330 1535 0 14 12.0 12.0 0.0 0 
WB 0 1694 129 a 4 0.0 12.0 12.0 0 
NB i 18 01 a0 0.0 12.0 0.0 0 
SB 151 QO 256 } @ 4 12.0 0.0 12.0 0 


TRAFFIC & ROADWAY CONDITIONS 


ADJ PARK PEDESTRIANS ARR 
DIR GRADE 4HV = =¥/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 1.0% 0 Oo .920 0 oo) 4 
WB 0.0% 2.0% i) 0 .880 0 7.0 4 
NB 0.0% 0.0% 0 0 0 .730 0 7.0 3 
SB 0.0% 0.0% 0 Oo .920 0 7.0 3 
PHASINGS 


EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND GREEN Y*R PRE/ACT 
[Stare ipo lieetsser: som toe in tps ls eteeranip: 


1 aan acs 50.9 4 A 
peers! . 18.9 4 A 
3 Sei ty o . 8.2 4 A 
CYCLE= 90.0 


VOLUME ADJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 

DIR LTV THV RTV PHF LTFR THFR RTFR 
EB 330 1535 0 .920 359 1668 0 
WB 0 1694 129 .880 0 1925 147 
NB 9 11 18 .730 12 #15 25 
se 151 0 256 .920 164 0 278 


PART 2 (LANE GROUP ADJUSTMENTS) 


DIR LN GROUP FLOWN LU v Plt Prt 

EB LT 359 11.00 359 1.00 0.00 

EB TH 1668 2 1.05 1752 0.00 0.00 

WB OTH 1925 2 1.05 2021 0.00 0.00 

WB RT 147 141.00 147 0.00 1.00 

NB LT-TH-RT $241.00 52 0.24 0.47 

$B LT 164 11.00 164 1.00 0.00 

SB RT 278 11.00 278 0.00 1.00 

PART 3 (OPPOSING VOLUME ADJUSTMENTS) 

LEFT TURN OPPOSING APPROACH 

BEING OPPOSEO VOLUMES % OPPOSING LEFT TURN # LANES OPPOSING 
LT TH RT LT TH RT LT TH RT VOLUME 

EASTBOUND 0 1925 147 0 0 0 QO @ | 0 

NORTHBOUND 164 0 278 100 0 0 1 90 1 ) 


SOUTHBOUND WEY ee) 100 100 100 o.61CUO 40 


SATURATION FLOW ADJUSTMENT WORKSHEET 
DIR LN GROUP IDEAL N Fwid Fhv For Fpark fFbus Farea fFrt Fit s 


eB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1531 
es TH 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 1.000 1.000 3224 
WB OTH 1800 2 1.000 0.990 1.000 1.000 1.000 0.900 1.000 1.000 3208 
Wa RT 1800 1 1.000 0.990 1.000 1.000 1.000 0.900 0.850 1.000 1363 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.836 0.868 1176 
SB LT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 1.000 1.000 1620 
SB RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.850 1.000 1377 
SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C GN Va Vm Vit Plt No Vo Plto 

SB 90 8B 1 164 278 1641.00 1 40 0.24 

CALCULATIONS 

DIR Sop Yo Gufs” Pl Gq Pt Gf EL Fm Flt 


$8 1575 0.025 6.066 0.850 1.000 2.118 0.000 0.000 1.323 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
OIR tN GROUP v s v/s g/C c¢ v/c CRITICAL 


eB LT 359 1531 0.23 0.21 322 1.11 * 
€8 TH 1752 3224 0.54 0.82 2644 0.66 
WB TH 2021 3208 0.63 0.57 1814 1.11 if 
WB RT 147 1363 0.11 0.57 771 0.19 
NB LT-TH-RT =52 1176 0.04 0.09 107 0.49 
sB LT 164 1620 0.10 0.09 147 1.11 ° 
SB RT 278 1377 0.20 0.35 476 0.58 


CYCLE= 90.0 LOST=12.0 SUM V/S CRIT= 0.97 TOTAL V/C= 1.11 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/c g/C C di c d2 PF ODelay LOS Avg Q 95% 0 


EB LT 1.11 0.21 90.0 27.86 322 80.70 1.00 108.56 F 16.4 
€B TH 0.66 0.82 90.0 2.42 2644 0.45 0.65 1.87 A 7.5 
WB OTH 1.11 0.57 90.0 17.45 1814 57.00 0.81 60.42 £ 42.8 
WB ORT 0.190.57 90.0 7.23 771 0.02 0.62 4.49 A 1.6 
NB LT-TH-RT 0.49 0.09 90.0 29.57 107 2.74 0.85 27.46 D 1.2 
$B LT 1.1710.09 90.0 31.45 147 103.16 0.85 114.42 F 7.1 
SB RT 0.58 0.35 90.0 18.35 476 1.36 0.85 16.76 C 4.6 


DIR Delay LOS 
€B 20.00 Cc 
WB 56.64 € 
NB 27.46 0 
SB 52.99 E 
INTERSECTION DELAY = 39.78 INTERSECTION LOS=0 


THE CYCLE LENGTH WITHIN THE SOUNDS OF 90 TO 90 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 90.0 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONDITIONS 
THE EXISTING TIMING IS OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 1 of 2) 
DATE : 06-29-1991 TIME: 12:51:15 

BLOSSOM ST/O'CONNELL WAY - AM BUILD 


LAST DATASETS LOADED OR SAVED 
VOLUME =8L SMAB GEOMETRICS=BLSM 
KEY: A- -B 
| 
c 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
PREVAILING SPEEDO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: O'CONNELL 

SHARED LEFT AND RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


ANGLE: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM N&8 8: BLOSSOM SB C: O'CONNELL 

LEFTS 0.00 0.00 0.00 

THRUS 0.00 0.00 0.00 

RIGHTS 0.00 0.00 0.00 

APPROACH A: BLOSSOM NB 8: BLOSSOM SB C: O'CONNELL 
LT TH RT LT (TH RT (LT TH RT 

VOLUME 0 130 8 79 136 0 49 (a) EY 

PHF 0.76 0.90 0.86 

ADJ VOLUME O 171 #1117 «88 151 Oy Sz O 152 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 

PASSENGER CARS 99.00 99.00 %100.00 

PERCENT LT TRU 0.00 0.00 0.00 

PERCENT HV TRU 1.00 1.00 0.00 

PASS CAR/HR 0 a9 57 QO 152 

STEP 1 RIGHT TURNS FROM C:O0' CONNELL 

CONFLICTING FLOWS 141 

CRITICAL GAPS Se 

CAPACITY 1004 

ACTUAL CAPACITY 1004 

STEP 2 LEFT TURNS FROM 8:BLOSSOM SB 

CONFLICTING FLOWS 282 

CRITICAL GAPS 5.1 

CAPACITY 883 

CAPACITY USED 10% 

IMPEDANCE FACTOR 0.94 

ACTUAL CAPACITY 883 


1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 2 of 2) 
DATE 06-29-1991 TIME: 12:51:15 
BLOSSOM ST/O'CONNELL WAY - AM BUILD 


STEP 3 LEFT TURNS FROM C:O'CONNELL 


CONFLICTING FLOWS 465 
CRITICAL GAPS 6.8 
CAPACITY 477 
ACTUAL CAPACITY 448 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
MOVEMENT DEMAND CAPACITY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


LT FROM B: 89 883 795 A 4.53 0.11 


ALL MOVES FROM C: 209 751 541 A 6.65 0.39 


CINCH PROGRAM VERSION DATE 4-29-1988 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 1 OF 2) 


DATE : 08-05-1991 TIME 20:51:58 


BLOSSOM STREET/O'CONNELL WAY - PM BUILD W/NO MEDIAN BREAK AT GARAGE 


LAST DATASETS LOADED OR SAVEO 
VOLUME = GEOMETRICS= 
KEY: 0D 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM D: STOP 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE; NO 
MAIN STREET APPROACH B - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: NO DRIVE 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: D: O'CONNELL 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


DO: O'CONNELL 


pe taCH A: BLOSSOM NB 8: BLOSSOM S8 C: NO DRIVE 

LEFTS 0.00 0.00 0.00 0 

THRUS 0.00 0.00 0.00 0 

RIGHTS 0.00 0.00 0.00 0 

APPROACH A: BLOSSOM NB 8: BLOSSOM SB C: NO DRIVE OQ: 
LT TH RT LY TH RT QF %qTH RT OT 

VOLUME 5 296 138 B84 218 0 0 0 0 9% 

PHF 0.93 0.95 1.00 0 

ADJ VOLUME 5 318 148 88 229 0 0 0 Oo 118 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 

PASSENGER CARS %100.00 %100.00 %100.00 

PERCENT LY TRU 0.00 0.00 0.00 

PERCENT HV TRU 0.00 0.00 0.00 

PASS CAR/HR 5 88 0 0 oO 118 

STEP 1 RIGHT TURNS FROM C:NO ORIVE D:O'CONNELL 


CONFLICTING FLOWS 233 115 


00 
.00 
00 
O'CONNELL 
TH RT 
0 87 
80 
0 109 
0.00 
0.00 
0.00 
0 109 


CRITICAL GAPS 
CAPACITY 
CAPACITY USEO 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


5.2 
910 
0% 
1.00 
910 


5.2 
1032 
Vik 
0.94 
1032 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 
TIME: 20:51:58 


DATE: 08-05-1991 


BLOSSOM STREET/O'CONNELL WAY - PM BUILO W/NO MEDIAN BREAK AT GARAGE 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USEO 
IMPEOANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM A: 
LT FROM B: 


ALI MOVFS FROM DO: 


B:BLOSSOM S8 


467 
5.6 
635 
14% 
0.91 
635 


C:NO ORIVE . 


716 
6.8 
326 
0% 
1.00 
295 


C:NO ORIVE 


B24 
ifs 
235 
200 


A:BLOSSOM NB 
229 
5.6 
842 
1% 
1.00 
B42 


0:0'CONNELL 
790 
6.8 
290 


O:O' CONNELL 
790 
hoe 
250 
227 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


OEMANO 


226 


CAPACITY RESERVE 


842 837 
635 546 
363 136 


LOS AVG DEL(SEC) AVG QUEUE 


A 4.30 
A 6.59 
0 26.47 


0.01 
0.16 


CINCH PROGRAM VERSION DATE 4-29-1988 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 1 OF 2) 


DATE 08-05-1991 TIME: 20:52:48 


BLOSSOM STREET/O'CONNELL WAY - PM BUILD W/MEDIAN BREAK AT GARAGE 


LAST DATASETS LOADED OR SAVED 
VOLUME = GEOMETRICS= 
KEY: 0 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM D: STOP 
PREVAILING SPEEO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: NO 
MAIN STREET APPROACH B - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: NO DRIVE 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: D: O'CONNELL 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT OISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM NB B: BLOSSOM SB C: NO DRIVE D: O'CONNELL 

LEFTS 0.00 0.00 0.00 0.00 

THRUS 0.00 0.00 0.00 0.00 

RIGHTS 0.00 0.00 0.00 0.00 

APPROACH A: BLOSSOM NB 8B: BLOSSOM SB C:;: NO ORIVE O: O'CONNELL 
LT TH RT tf <TH RT jt TH RI LT TH RT 

VOLUME 0 296 138 84 218 0 0 0 0 94 0 87 

PHF 0.93 0.95 1.00 0.80 

ADJ VOLUME 0 318 148 88 229 0 0 0 O 118 0 109 

PERCENT GRADE 0.00 0.00 0.00 

PERCENT CYCLES 0.00 0.00 0.00 0.00 

PASSENGER CARS 4100.00 4100.00 4100.00 4100.00 

PERCENT LT TRU 0.00 0.00 0.00 0.00 

PERCENT HV TRU 0.00 0.00 0.00 0.00 

PASS CAR/HR 0 88 0 0 0 118 0 109 

STEP 1 RIGHT TURNS FROM C:NO ORIVE D:0'CONNELL 

CONFLICTING FLOWS 233 115 


CRITICAL GAPS BoC 
CAPACITY 910 
CAPACITY USED 0x 
IMPEDANCE FACTOR 1.00 


ACTUAL CAPACITY 910 


3.2 
1032 
11% 
0.94 
1032 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 


DATE :08-05- 1991 


TIME: 20:52:48 


BLOSSOM STREET/O'CONNELL WAY - PM BUILD W/MEDIAN BREAK AT GARAGE 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM 6: 


ALL MOVES FROM D: 


B:BLOSSOM SB 
467 
5.6 
635 
14% 
0.9) 
635 


C:NO DRIVE 
710 
6.8 
328 
0% 
1.00 
299 


C:NO DRIVE 
819 
ies 
238 
202 


DEMAND CAPACITY 
8&8 635 
226 366 


RESERVE 


546 


A:BLOSSOM NB 
229 
5.6 
842 
0% 
1.00 
842 


D:O'CONNELL 
785 
6.8 
292 
0% 
1.00 
266 


D:O'CONNELL 
785 
fod) 
252 
229 


SUMMARY OF LEVEL OF SERVICE 8Y MOVEMENT 
LOS AVG DEL(SEC) AVG QUEUE 


0 CDotlll 


1.62 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCH - CHAPTER 10: UNSIGNALIZED - & APPROACHES (PAGE 1 OF 2) 


DATE :08-05-1991 


TIME 20:34:54 


STANDIFORD ST/O'CONNELL WAY - AM BUILD 


LAST DATASETS LOADED OR SAVED 


VOLUME = 
KEY: ) 


GENERAL CHARACTERISTICS 


GEOMETRICS= 


POPULATION GREATER THAN 250,000: NO 


CONTROLS; FROM C: STOP 
FROM 0: STOP 


PREVAILING SPEEDO: 


35 MPH 


MAIN STREET & OF LANES: 4 LANES 


MALIN SIREET APPROACH A - EXCLUSIVE RIGHT TURN 
MAIN STREET APPROACH 68 - EXCLUSIVE RIGHT TURN 


MINOR STREET LANES 


APPROACH: C: O'CONNELL 


EXCLUSIVE LEFT TURN LANES; 


NO 


EXCLUSIVE RIGHT TURN LANES: NO 


LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN 


RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: O: ORIVE 


EXCLUSIVE LEFT TURN LANES: NO 
EXCLUSIVE RIGHT TURN LANES: NO 


LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN 


RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


‘ 
Ne Slane 


fen el 


APPROACH 


LEFIS 0.00 
THRUS 0.00 
RIGHTS 0.00 
APPROACH 

tT vH 
VOLUME 61 413 
PHF 0.88 
ADJ VOLUME 69 469 
PERCENT GRADE 0.00 
PERCENT CYCLES 0.00 
PASSENGER CARS 98.00 
PERCENT LI TRU 0.00 
PERCENT HV TRU 2.00 
PASS CAR/HR 71 
STEP 1 RIGHT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 


62 fo.t eSteska?} 


A: STANIFORO N B: STANIFORO S$ 


0.00 
0.00 
0.00 


As STANEFORD N @: STANIFORD S$ 


RT LI TH RT 
1 8 367 152 
0.94 
1 9 390 162 
0.00 
0.00 
97.00 
0.00 
3.00 
9 
C:0' CONNELL 
235 
Bott 


LANE: NO 
LANE: NO 


ANGLE: NO 


ANGLE: NO 


C: O'CONNELL OD 
0.00 
0.00 
0.00 
C: O'CONNELL 0D 
LY TH RI 
99 0 21 
0.85 
116 0 2 
0.00 
0.00 
96.00 
0.00 
4.00 
121 0 26 
O:ORIVE 
276 
Ball 


: ORIVE 
0.00 
0.00 
0.00 


2 DRIVE 
UT HK 
0 0 
1.00 
0 0 


0.00 
%100.00 
0.00 
0.00 
0 0 


RT 


CAPACITY 
CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


820 
3% 

0.98 

820 


1 


781 
0% 

-00 

781 


1985 HCM - CHAPTER 10: UNSIGNALIZEO - 4 APPROACHES (PAGE 2 OF 2) 
TIME 320:34:54 
STANOITFORO ST/O'CONNELL WAY - AM SUILO 


DATE :08-05- 1991 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 TIRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY uSEO 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM A; 
LT FROM 8: 


ALL MOVES FROM C; 


B:STANIFORD S$ 


470 
5.6 
632 
1% 
0.99 
632 


C:0*CONNELL . 


1100 
6.8 
174 

0% 

1.00 


C:0'CONNELL 


1100 
7.3 
145 
132 


A:SSTANIFORD NB 
552 
Bol 
571 
12% 
0.92 
571 


O:ORIVE 
1020 
6.8 
199 
Ox 
1.00 


0:ORIVE 
1044 
(fae 
160 
144 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


OEMANO 


CAPACITY RESERVE 


571 500 
632 623 
155 8 


LOS AVG OEL(SEC) AVG QUEUE 


A 7.20 
A 5.78 
Fo 47K 59 


0.14 
0.0) 


ile tale 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 1 OF 2) 
DATE 07-12-1991 TIME 313533346 

STANIFROO ST/O'CONNELL WAY - PM BUILO 


LAST DATASETS LOADED OR SAVED 
VOLUME=STNFOPB GEOMETRICS=STNFRO 
KEY: O 


GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
FROM O: YIELO 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4& LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: NO 
MAIN STREET APPROACH B - EXCLUSIVE RIGHT TURN LANE: NO 


MINOR STREET LANES 


APPROACH: C: O'CONNELL WAY 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


APPROACH: DO: 

EXCLUSIVE LEFT TURN LANES: NO 

EXCLUSIVE RIGHT TURN LANES: NO 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: STANIFORD N B: STANIFORD S C: O'CONNELL W 0: 
LEFTS 0.00 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 0.00 
APPROACH A: STANIFORD WN B: STANIFORD S C: O'CONNELL W O: 

LT TH RT L§LT <TH RT LT TH RT (LT TH 
VOLUME 65 507 0 6 405 94 194 0 13 0 0 
PHE 0.89 0.87 0.84 1.00 
ADJ VOLUME 73 570 0 7 466 108 231 0 15 0 0 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 g.00 0.00 Q.a0 
PASSENGER CARS 99.00 59.00 99.00 0.00 
PERCENT LT TRU 0.00 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 1.00 0.00 
PASS CAR/HR 7% 7 233 0 16 0 0 
STEP 1 RIGHT TURNS FROM C:O'CONNELL WAY D: 
CONFLICTING FLOWS 285 287 


CRITICAL GAPS er 4.6 


CAPACITY 
CAPACITY USEO 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


861 
2% 

0.99 

861 


1985 HCM - CHAPTER 10: UNSIGNALIZED - 4 APPROACHES (PAGE 2 OF 2) 
TIME 313333246 
STANIFROOD ST/O'CONNELL WAY - PM BUILD 


DATE:07-12-1991 


STEP 2 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 3 THRU MOVES FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

CAPACITY USED 
IMPEDANCE FACTOR 
ACTUAL CAPACITY 


STEP 4 LEFT TURNS FROM 


CONFLICTING FLOWS 
CRITICAL GAPS 
CAPACITY 

ACTUAL CAPACITY 


MOVEMENT 


LT FROM A: 
LT FROM B: 


ALL MOVES FROM C: 


B:STANIFORD SB 


570 
5.6 
559 
1% 
1.00 
559 


C:O'CONNELL WAY 


1223 
6.8 
141 

ax 

1.00 
128 


C:O'CONNELL WAY 


1223 
7.3 
115 
105 


ASSTANIFORD NB 


574 
5.6 
556 
13% 
0.91 
556 


1169 
6.2 
195 

0% 

1.00 

178 


1185 
Golf 
156 
141 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 


DEMAND 


CAPACITY RESERVE 


556 482 
559 552 
11 - 138 


LOS AVG DEL(SEC) AVG QUEUE 


F 


7.47 
6.53 


INFINITE 


0.15 
0.01 


INFINITE 


CINCH PROGRAM VERSION OATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE ST/STANIFORD ST/TEMPLE STREET 


AM BUILD 
date:08-12-199 


VOLUME= GEOMETRICS= SIGNAL= 

LOCATEO IN CB0:Y 
VOLUME & GEOMETRICS 

VOLUMES # OF LANES LANE WIOTH CROSS 

DIR LT TH RT LT TH RT LT TH RT WALK 

EB 309 1039 0 1 2 © Vise ahle@ WEo) 0 
we 0 883 139 () 7 (0) 0.0 12.0 0.0 0 

NB 1 3 1 0 1 0 OnOM 250) 050 0 

sB 170 0 295 1 @ 4 12.0 0.0 12.0 0 
TRAFFIC & ROADWAY CONDITIONS 

ADJ PARK PEQESTRIANS ARR 
OIR GRADE “HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 1.0% 0 Qo. 86.800 0 7.0 4 
WB 0.0% 1.0% 0 0 .880 0 7.0 4 
NB 0.0% 0.0% 0 0 8 .420 0 0 3 
$B 0.0% 1.0% 0 OQ 6.870 0 7.0 3 
PHASINGS 
EASTBOUND WE STBOUND NORTHBOUND SOUTHBOUND GREEN Y+R PRE/ACT 
(&¢ pp herp We we - © PF 

1 w ou 39.2 

fy SE te 26.5 

3 . *. . * * V2.3 
CYCLE= 90.0 


1 


time:06:31:25 
LAST DATA SET NAMES LOADEO OR SAVED 


VOLUME ADJUSTMENT WORKSHEET 

PART 1 (MOVEMENT ADJUSTMENTS) 
LTFR THFR RTFR 
386 1299 0 


OIR LTV THV 
EB 309 1039 

a OF 
Ne t 3 
sB 170 0 


RTV 


{ 
295 


PART 2 (LANE GROUP 


OIR LN GROUP 
E8 LT 

EB TH 

WB TH-RT 

NB OLT-TH-RT 
$8 LT 

$B ORT 


FLOW 
386 
1299 
1161 
12 
195 
339 


PHF 
.800 
2420 
.870 


a tant 


2 
195 


ADJUSTMENTS) 


LU 
00 
05 
05 
00 
00 


N 
1 
2 
2 
1 
1 
1 1.00 


a ee ee ee ee 


v Plt 
386 1. 
1364 0. 
1219 0. 

1 We 
195 1. 
339 0. 


é 2 
0 339 


Prt 
0.00 
0.00 
0.14 
0.20 
0.00 
1.00 


00 
00 
00 
20 
00 
00 


PART 3 (OPPOSING VOLUME ADJUSTMENTS) 
OPPOSING APPROACH 
% OPPOSING LEFT TURN 


LEFT TURN 
BEING OPPOSED 


EASTBOUND 
NORTHBOUND 
SOUTHBOUND 


LT 
0 1003 
195 
2 


VOLUMES 


TH 


RT 
158 


0 339 


7 


2 


TH 

0 0 
100 0 
100 100 1 


SATURATION FLOW ADJUSTMENT WORKSHEET 


RT 
0 
0 

00 


# LANES 
LT TH RT 
oo @¢ 
1 Oe 
One 0 


OPPOSING 
VOLUME 
0 
0 
10 


DIR LN GROUP IDEAL N Fwid Fhvy Fgr Fpark Fbus Farea Frt Flt s 


EB LT 1800 1 0.967 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1480 
EB TH 1800 2 0.967 0.995 1.000 1.000 1.000 0.900 1.000 1.000 3116 
WB TH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.980 1.000 3158 
NB LT-TH-RT 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 0.873 0.873 1235 
SB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 1.000 1612 
SB ORT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 


SUPPLEMENTAL WORKSHEET FOR LEFT-TURN ADJUSTMENT FACTOR FLT 

INPUT VARIABLES 

OIR C GN Va Vm Vit Plt No Vo Plto 

SB 90 12 1 195 339 195 1.00 1 10 0.20 

CALCULATIONS 

OIR Sop Yo Gu Fs Pl Gq Pt Gf El Fm Flt 
SB 1580 0.006 11.836 0.869 1.000 0.471 0.000 0.000 1.295 1.000 1.000 


CAPACITY ANALYSIS WORKSHEET 
DIR LN GROUP v s v/s 9/C ce v/e CRITICAL 


EB LT 386 1480 0.26 0.29 436 0.89 * 
EB TH 1364 3116 0.44 0.77 2413 0.57 
WB TH-RT 1219 3158 0.39 0.44 1376 0.89 a 
NB LT-TH-RT 12 1235 0.01 0.14 169 0.07 
SB LT 195 1612 0.12 0.14 220 0.89 * 
SB RT 339 1370 0.25 0.48 652 0.52 


CYCLE= 90.0 LOST=12.0 SUM V/S CRIT= 0.77 TOTAL V/C= 0.89 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/e g/C C dl c d2 PF Oelay LOS Avg Q 95% 0 


EB LT 0.89 0.29 90.0 23.04 436 13.55 1.00 36.59 D 7.3 
EB TH 0.57 0.77 90.0 3.10 2413 0.24 0.62 Ball Elo Woe) 
WB TH-RT 0.89 0.44 90.0 17.75 1376 CaO“ amiliica Ome Cum Or 4 
NB LT-TH-RT 0.07 0.14 90.0 25.73 169 0.00 0.85 21.88 Cc 0.3 
SB LT 0.89 0.14 90.0 29.00 220 22.35 0.85 43.65 E 4.5 
SB RT 0.52 0.48 90.0 12.50 652 0.62 0.85 11.15 B 4.4 


DIR Delay LOS 

EB 9.69 8B 

WB 17.10 C 

NB 21.88 C 

$B 23.03 C 

INTERSECTION DELAY = 14.33 INTERSECTION LOS=B 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 90 TO 90 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY IS 90.0 SECONDS 


FOR A V/C RATIO OF .95 THE CYCLE SHOULD BE 62.7 SECONDS 
THE EXISTING TIMING !S OPTIMAL 


CINCH PROGRAM VERSION DATE 4-29-1988 
1985 HCM - CHAPTER 9: SIGNALIZED - OPERATIONAL ANALYSIS 
CAMBRIDGE ST/STANIFORO ST/TEMPLE STREET 


PM BUILD 
date:08- 12-1991 


VOLUME = GEOMETRICS= SIGNALS 
LOCATEO IN CB0:Y 
VOLUME & GEOMETRICS 
VOLUMES # OF LANES LANE WIDTH cross 
DIR LT TH RT LT TH RT LT TH RT WALK 
EB 493 848 0 1 2 0 Hole) Wee! Wet) 0 
WB 0 967 337 O20 0.0 12.0 0.0 0 
NB 2 0 0 061 «0 0.0 12.0 0.0 0) 
SB 220 0 311 i a 1 12.0 0.0 12.0 0 
TRAFFIC & ROADWAY CONDITIONS 
ADJ PARK PEDESTRIANS ARR 
DIR GRADE %HV Y/N MOVES BUSES PHF CROSS BUT MIN TIME TYPE 
EB 0.0% 0.0% 0 0 = .870 0 7.0 4 
WB 0.0% 1.0% 0 0 .910 0 7.0 4 
NB 0.0% 0.0% 0 0 6.500 0 0 5 
$8 0.0% 1.0% 0 0 = .930 0 7.0 3 
PHASINGS 
EASTBOUND WESTSOUND NORTHBOUND SOUTHBOUND GREEN 
ae ip ye} {Pte tp fey AL Pay ee 
1 Go 41.9 
oe me S 32.8 
3 * * «x * * 1325 
CYCLE= 100.0 
VOLUME ADJUSTMENT WORKSHEET 
PART 1 (MOVEMENT AOJUSTMENTS) 
OIR LTV THV RTV PHF LTFR THFR RTFR 
EB 493 8&8 0 .870 567 975 0 
NB 2 0 0 .50U 4 0 0 
SB 220 0 311 .930 237 0 334 
PART 2 (LANE GROUP ADJUSTMENTS) 
DIR LN GROUP FLOW N LU vy Plt Prt 
EB LT 567 11.00 567 1.00 0.00 
EB TH 975 2.1.05 1023 0.00 0.00 
WB TH-RT 1433 2 1.05 1505 0.00 0.26 
NB OLT 4 0 0.00 0 1.00 0.00 
NB LT-TH 4 1 1.00 4 1.00 0.00 
sB LT 237 1 1.00 237 1.00 0.00 
SB RT 334 11.00 334 0.00 1.00 
PART 3 (OPPOSING VOLUME ADJUSTMENTS) 
LEFT TURN OPPOSING APPROACH 
BEING OPPOSED VOLUMES % OPPOSING LEFT TURN # LANES 
LT TH RT LT TH RT (Ep hal 
EASTBOUND 0 1063 370 0 0 0 0.6 2 
NORTHBOUND 237 0 334 100 0 0 1 0 
SOUTHBOUND 0 0 100 100 100 Oo 1 


time:06:24:58 
LAST DATA SET NAMES LOADED OR SAVED 


Y¥+R PRE/ACT 


RT 
0 


OPPOSING 
VOLUME 
0 
0 


SATURATION FLOW ADJUSTMENT WORKSHEET 
DIR LN GROUP IDEAL N Fwid Fhy fFgr Fpark Fbous farea Frt Flt s 


€B LT 1800 1 0.967 1.000 1.000 1.000 1.000 0.900 1.000 0.950 1488 
EB TH 1800 2 0.967 1.000 1.000 1.000 1.000 0.900 1.000 1.000 3132 
WB OTH-RT 1800 2 1.000 0.995 1.000 1.000 1.000 0.900 0.961 1.000 3099 
NB OLT 1800 0 0.600 1.000 1.000 1.000 1.000 0.900 1.000 0.000 0) 
NB LT-TH 1800 1 1.000 1.000 1.000 1.000 1.000 0.900 1.000 0.765 1239 
SB LT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 1.000 0.950 1531 
SB ORT 1800 1 1.000 0.995 1.000 1.000 1.000 0.900 0.850 1.000 1370 


CAPACITY ANALYSIS WORKSHEET 
OIR LN GROUP v s v/s 9/C ec v/e CRITICAL 


EB LT 567 1488 0.38 0.33 488 1.16 * 
EB TH 1023 3132 0.33 0.79 2464 0.42 
WB TH-RT 1505 3099 0.49 0.42 1297 1.16 i 
NB LT 0 0 0.00 0.13 0 0.00 
NB LT-TH 4 1239 0.00 0.13 165 0.02 
$B LT 237 1531 0.15 0.13 204 1.16 : 
$B ORT 334 1370 0.24 0.50 687 0.49 


CYCLE=100.0 LOST=12.0 SUM V/S CRIT= 1.02 TOTAL V/C= 1.16 


LEVEL OF SERVICE WORKSHEET 
OIR LN GROUP v/e g/C C di c d2 PF Delay LOS Avg Q 95% 0 


EB LT 1.16 0.33 100.0 27.69 488 96.02 1.00 123.71 F 24.8 
EB TH 0.42 0.79 100.0 2.56 2464 0.07 0.62 Ws) F) S5i3 
WB TH-RT 1.16 0.42 100.0 24.97 1297 83.82 0.82 89.58 F 47.2 
NB LT 0.00 0.13 100.0 0.00 0 0.00 1.00 G0) ss Wai 
NB LT-TH 0.02 0.13 100.0 28.65 165 0.00 0.85 24.35 C 0.1 
SB LT 1.16 0.13 100.0 33.77 204 116.81 0.85 128.00 F 11.3 
SB RT 0.49 0.50 100.0 12.49 687 0.45 0.85 11.00 2 4.6 


OIR Delay Los 

EB 45.14 € 

WB 89.58 F 

NB 24.35 C 

SB 59.47 E 

INTERSECTION OELAY = 65.57 INTERSECTION LOS=F 


THE CYCLE LENGTH WITHIN THE BOUNDS OF 100 TO 100 SECONDS 
WHICH MINIMIZES CRITICAL MOVEMENT DELAY 1S 100.0 SECONDS 


THE V/C RATIO CAN'T BE .95 FOR THE GIVEN CONDITIONS 
THE EXISTING TIMING IS OPTIMAL 


CINCH PROGRAM VERSION OATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZEO - 3 APPROACHES (PAGE 1 of 2) 
DATE: 07-15-1991 TIME: 15:45:00 

GARAGE/BLOSSOM - NO MEDIAN AN 


LAST DATASETS LOADEO OR SAVED 
VOLUME =DRIVEA GEOMETRICS=ORIVE 
KEY: A- -8 
| 
Cc 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
PREVAILING SPEED: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: DRIVE 

SHAREO LEFT AND RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM ST 8B: BLOSSOM SB C: ORIVE 
LEFTS 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 
APPROACH A: BLOSSOM ST 8: BLOSSOM SB C: ORIVE 

UT TH RT LT TH RT LT TH RT 
VOLUME 0 2146 21 O 185 a 0 0 0 
PHF 0.90 0.90 0.90 
AD! yotiuse QO 2%F 2% nn Onk n f c 9 
rERLeKi GRADE J.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 
PASSENGER CARS 99.00 99.00 %100.00 
PERCENT LT TRU 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 0.00 
PASS CAR/UR 0 0 0 0 0 


STEP 1 RIGHT TURNS FROM C:ORIVE 


CONFLICTING FLOWS 131 
CRITICAL GAPS elers 
CAPACITY 1015 
ACTUAL CAPACITY 1015 
STEP 2 LEFT TURNS FROM B:BLOSSOM SB 
CONFLICTING FLOWS 261 
CRITICAL GAPS Boal 
CAPACITY 903 
CAPACITY USED Ox 
IMPEDANCE FACTOR 1.00 


ACTUAL CAPACITY 903 


1985 HCM - CHAPTER 10 : UNSIGNALIZEO - 3 APPROACHES (PAGE 2 of 2) 
DATE :07- 15-1991 TIME: 15:45:00 
GARAGE/BLOSSOM - NO MEOIAN AM 


STEP 3 LEFT TURNS FROM C:ORIVE 


CONFLICTING FLOWS 455 
CRITICAL GAPS 6.8 
CAPACITY 485 
ACTUAL CAPACITY 485 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
MOVEMENT OEMAND CAPACITY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


CINCH PROGRAM VERSION DATE 4-29-1988 

1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACHES (PAGE 1 of 2) 
DATE:07-15-1991 TIME: 15:47:16 

GARAGE - PM WITHOUT MEDIAN BREAK 


LAST DATASETS LOADED OR SAVED 
VOLUME=ORIVEP GEOMETRICS=ORIVE 
KEY: A- -8 

| 

c 
GENERAL CHARACTERISTICS 
POPULATION GREATER THAN 250,000: YES 
CONTROLS: FROM C: STOP 
PREVAILING SPEEO: 35 MPH 
MAIN STREET # OF LANES: 4 LANES 
MAIN STREET APPROACH A - EXCLUSIVE RIGHT TURN LANE: N 


MINOR STREET LANES 

APPROACH: C: ORIVE 

SHARED LEFT AND RIGHT TURN LANE: YES 

LARGE RIGHT TURN RADIUS OR SHALLOW RIGHT TURN ANGLE: NO 
RIGHT TURN ACCELERATION LANE ON MAJOR: NO 


SIGHT DISTANCE RESTRICTIONS (in seconds) 


APPROACH A: BLOSSOM ST 8B: BLOSSOM SB C: ORIVE 
LEFTS 0.00 0.00 0.00 
THRUS 0.00 0.00 0.00 
RIGHTS 0.00 0.00 0.00 
APPROACH A: BLOSSOM ST 8B: BLOSSOM SB C: ORIVE 

LT TH RT % j<TH RT (bt TH RT 
VOLUME 0 426 3 0 312 0 0 0 13 
PHF 0.90 0.90 0.90 
ADJ VOLUME 0 473 x 0 347 c 0 0 14 
PERCENT GRADE 0.00 0.00 0.00 
PERCENT CYCLES 0.00 0.00 0.00 
PASSENGER CARS 99.00 99.00 %100.00 
PERCENT LT TRU 0.00 0.00 0.00 
PERCENT HV TRU 1.00 1.00 0.00 
PASS CAR/HR 0 0 0 ao 14 


STEP 1 RIGHT TURNS FROM C:DRIVE 


CONFLICTING FLOWS 238 
CRITICAL GAPS Sats 
CAPACITY 905 
ACTUAL CAPACITY 905 


STEP 2 LEFT TURNS FROM B:BLOSSOM $B 


CONFLICTING FLOWS 477 
CRITICAL GAPS Sen 
CAPACITY 714 
CAPACITY USEO Ox 
IMPEDANCE FACTOR 1.00 


ACTUAL CAPACITY 714 


1985 HCM - CHAPTER 10 : UNSIGNALIZED - 3 APPROACIIES (PAGE 2 of 2) 
DATE:07-15-1991 TIME: 15:247:16 
GARAGE - PM WITHOUT MEDIAN BREAK 


STEP 3 LEFT TURNS FROM C:DRIVE 


CONFLICTING FLOWS 822 
CRITICAL GAPS 6.8 
CAPACITY 275 
ACTUAL CAPACITY 275 


SUMMARY OF LEVEL OF SERVICE BY MOVEMENT 
MOVEMENT OEMAND CAPACITY RESERVE LOS AVG DEL(SEC) AVG QUEUE 


ALL MOVES FROM C: 14 905 891 A 4.04 0.02 
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TO: Barry Porter, H.W. Moore 
FROM: Andrew McClurg 
RE: Public parking availability in the area of Shriner's 


Institute 


As we discussed, the BTD has recently finished conducting a survey 
of public parking facilities in the downtown area, with regard to 
rates charged and occupancy. I have reviewed the data, and can 
pass on to you the following aggregate information, pertaining to 
the area described by Cambridge St., Staniford St., Lomasney Way 


and Storrow Drive. 


Within the are are 11 public parking facilities, 5 lots and 6 
garages, containing a total of 4083 spaces. Of these, 3982 are 
licensed by the Boston Air Pollution Control Commission; the other 


100 are unlicensed. 


The occupancy of the spaces totals 3110 at 9:00 AM, 3514 at 12:06 
noon, and 3481 at 2:00 PM. This means that the peak occupancy is 
86%, with a surplus of 569 public spaces. 
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Codes: 000 last three digits of license 
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Side of Street 
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Date 
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Codes: 000 last three digits of licen~ « number; V for repeat number from prior circuit; lor empty space 
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Patient and Auditorium Users 
Transportation Survey 
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OUTPATIENT SURVEY SUMMARY 


TOTAL RESPONSES 222 
NUMBER 
CARS 150 
MBTA 32 
BUS 12 
TAXI 7 
SHRINER VAN 8 
OTHER 13 
PARKING 
HAWTHORNE 14 
MGH GARAGE 38 
OTHER GARAGES oul 
METER 61 


INPATIENT PARKING DEMAND 


TOTAL RESPONSES 38 
NUMBER 
CARS 24 
MBTA 4 
BUS 1 
TAXI 4 
SHRINER VAN 2 
OTHER 3 
PARK LING 
HAWTHORNE il 
MGH GARAGE Hh 
OTHER GARAGES 6 
METER 16 


- O 


On WW UO +] 3¢ 


.O7% 
.41% 
.41% 
15% 
.60% 
. 86% 


noo 
. 33% 
24. 
40. 


67% 
67% 


. 16% 
.53% 
.63% 
.53% 
. 26% 
. 89% 


.17% 
.17% 
20° 
66. 


00% 
67% 
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| Trip Generation 


SHRINERS 


SUMMARY OF TRIP GENERATION CALCULATION 


FOR 270 


9/30/91 


< 


bp fy py 
I 
ADAWWWA 


WKDY 2-WAY VOL 
ENTER 
Een 
TOTAL 
ENTER 
EXIT 
TOTAL 
ENTER 
EXIT 
TOTAL 
ENTER 
EXIT 
TOTAL 
SATURDAY 2-WAY VOL 
PK HR ENTER 

PK HR EXIT 

PK HR TOTAL 

SUNDAY 2-WAY VOL 
PK HR ENTER 

PK HR EXIT 

PK HR TOTAL 


Bee 


Note; 


EMPLOYEES OF HOSPITAL 


~ EXISTING TRIP GENERATION BASED ON ITE VALUES 


AVERAGE STANDARD ADJUSTMENT 
RATE DEVIATION FACTOR 
6.63 0.00 LOO 
Ones 0.00 1.00 
0.05 0.00 1.00 
Qo 19 0.00 1.00 
OOS 0.00 1.00 
0.06 0.00 1.00 
0.08 0.00 1.00 
O.22 0.00 1.00 
0.10 0.00 1.00 
ORR 0.00 1.00 
O.a38 0.00 1.00 
0.45 0.00 1.00 
0.68 0.00 1.00 
0.00 0.00 3h 6 ONG) 
ORO) 0.00 1.00 
0.00 0.00 1.00 
0.00 0.00 1.00 
4.80 0.00 IL 6 (O)(0) 
Oma 0.00 16 OO 
0.42 0.00 1.00 
0.69 0.00 100 


A zero rate indicates no rate data available 


The above rates were calculated from these equations: 


DASE q 
7-9 AM Peak Hr. 


4-6 PM Peak Hr. 


AM Gen Pk Hr. 


PM Gen Pk Hr. 


Sat. 2-Way Volume: 
Siiico Ihe ibe, Bere s 
Sun. 2-Way Volume: 
Sun. Pk Hr. Total: 
Source: 


Trip Generation, 


2-Way Volume: 
oiteciele: 


Total: 
Weill 8 


e@itecilaee 
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= .771LN(X) + 3.174, R 
o SOS (OS) se 47 9 VEG 

oS) 5 sil INMEGTE -29 
oT (OK) se SS 5 SAY 

297 5 so) Wy he@ie od 
-356(X) + -9.646 

oA -69 Enter, 5 al 
-362(X) + 86.474 

ave - .34 Enter, 66 
2= 0 

GO | Enter, “0 7PExit 
2.574(X) + 600.656, R°2 
-374(X) + 84.23 

sale, .39 Enter, -61 
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ISIE) IL 6 
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Exit 
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DRIVE 
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VOLUME 
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SHRINERS - PROPOSED TRIP GENERATION BASED ON ITE VALUES 


SUMMARY OF TRIP GENERATION CALCULATION 


FOR 332 EMPLOYEES OF HOSPITAL 


9/30/91 
AVERAGE STANDARD ADJUSTMENT 
RATE — DEVIATION FACTOR 

AVG WKDY 2-WAY VOL 6.33 0.00 1.00 
7-9 AM PK HR ENTER 0.16 0.00 VC 
7-9 AM PK HR EXIT 0.06 0.00 1.00 
7-9 AM PK HR TOTAL Onze 0.00 1.00 
4-6 PM PK HR ENTER 0.04 0.00 106 
4-6 PM PK HR EXIT 0.09 0.00 1.00 
4-6 PM PK HR TOTAL ie Lg) 0.00 1.00 
AM GEN PK HR ENTER O22 0.00 1 OO 
AM GEN PK HR EXIT 0.10 0.00 AL 4 OW 
AM GEN PK HR TOTAL Gass 0.00 106 
PM GEN PK HR ENTER Geo 0.00 1.00 
PM GEN PK HR EXIT Goan 0.00 1.00 
PM GEN PK HR TOTAL 0.62 0.00 ace 
SATURDAY 2-WAY VOL 0.00 0.00 1.00 
PK HR ENTER 0.00 0.00 1.00 
PK HR EXIT 0.00 0.00 nL 4 (600) 
PK HR TOTAL 0.00 0.00 60) 
SUNDAY 2-WAY VOL 4.38 0.00 1.00 
PK HR ENTER 0.24 0.00 1.00 
PK HR EXIT 0.38 0.00 1.00 
PK HR TOT: 0.63 OS 1.00 


Note: A zero rate indicates no rate data available 


The above rates were calculated from these e 
24-Hr. 2-Way Volume: EINE) ee PFAUIEINOK) ae So LY 
7=9 AM Peak Hr. Total: T = .365(xX) + =-47.787 

Rie oe -71 + #42Enter, 
J 6meeM IP cake Hic Rote aly: an seer. 5 40(6X )t — 6.87,.9.47 

ROD S47 52) Jaeche 
AM Gen Pk Hr. Total: TP eg SUNG IO) Re SS eaGieS) 

R°2 = .94, .69 Enter, 
PM Gen Pk Hr. Total: T = .362(X) + 86.474 

eS 47! » 234 SEnter, 
Sat. 2-Way Volume: O, I 2 © 
Sat. Pk He. PToeal: 0) 

Re — ee Oo Enter, 8) 
Sun. 2-Way Volume: T = 2.574(X) + 600.656, 
Sun. Pk Hr. Total: Te 87a) to eee 

2S 539 Isineeic, 


Source: Institute of Transportation Engineers 
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EMPLOYEE SURVEY RESULTS 


AM PEAK HOUR - 


EMPLOYEE PERSON-TRIPS ENTERING 
ENTERING TRIP RATE 

EMPLOYEE PERSON-TRIPS EXITING 
EXITING TRIP RATE 


PEAK HOUR MODAL SPLIT 


CARS 
TRANSIT 
WALK 
Bae ee iE 
OTHER 


PASSENGERS/CAR 


PM PEAK HOUR - 


EMPLOYEE PERSON-TRIPS ENTERING 
ENTERING TRIP RATE 

EMPLOYEE PERSON-TRIPS EXITING 
EXITING TRIP RATE 


PEAK HOUR MODAL SPLIT 


CARS 
TRANSIT 
WALK 
BICYCLE 
OTHER 


PASSENGERS/CAR 


TOTAL NUMBER OF RESPONDENTS 


7-8 AM 


79 
0.4072 
i 
0.0052 


NUMBER 


39) 
36 


NUMBER 


32 
27 


1.2813 
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Appendix B4 


| Patient and Auditorium Users 
Transportation Survey 


| Vi sinnotgh 
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OUTPATIENT SURVEY SUMMARY 


TOTAL RESPONSES Zee 

NOMBER % 
CARS 150 Oil. Ome 
MBTA BZ 14.41% 
BUS iz 5.41% 
TAXI 7 3.15% 
SHRINER VAN 8 3.60% 
OTHER 13 5.86% 
PARKING 
HAWTHORNE 14 9.33% 
MGH GARAGE 38 25.33% 
OTHER GARAGES 37 24.67% 
METER Gal 40.67% 
INPATIENT PARKING DEMAND 
TOTAL RESPONSES 38 

NUMBER % 
CARS 24 63.16% 
MBTA 4 10.53% 
BUS i 2.63% 
TAXI 4 10.53% 
SHRINER VAN 2 5.26% 
OTHER 2 7.89% 
PARKING 
HAWTHORNE 1 4.17% 
MGH GARAGE 1 4.17% 
OTHER GARAGES 6 25.00% 
METER 16 66.67% 


ATHOR NE 
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Trip Generation 
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SHRINERS - EXISTING TRIP GENERATION BASED ON ITE VALUES 
SUMMARY OF TRIP GENERATION CALCULATION 


FOR 270 EMPLOYEES OF HOSPITAL 


9/30/91 
DRIVE 
AVERAGE STANDARD ADJUSTMENT WAY 
RATE DEVIATION FACTOR VOLUME 
AVG WKDY 2-WAY VOL 6.63 0.00 1.00 1791 
7-9 AM PK HR ENTER 0.13 0.00 1.00 36 
7-9 AM PK HR EXIT 0.05 0.00 1.00 15 
7-9 AM PK HR TOTAL @, we) 0.00 1.00 51 
4-6 PM PK HR ENTER 0.03 0.00 1.00 7 
4-6 PM PK HR EXIT 0.06 0.00 1.00 16 
4-6 PM PK HR TOTAL 0.08 0.00 1.00 23 
AM GEN PK HR ENTER 0.22 0.00 1.00 60 
AM GEN PK HR EXIT 0.10 0.00 1.00 27 
AM GEN PK HR TOTAL 0.32 0.00 1.00 86 
PM GEN PK HR ENTER 0.23 0.00 1.00 63 
PM GEN PK HR EXIT 0.45 0.00 1.00 LBZ 
PM GEN PK HR TOTAL 0.68 0.00 1.00 184 
SATURDAY 2-WAY VOL 0.00 0.00 1.00 0 
PK HR ENTER 0.00 0.00 1.00 0 
PK HR EXIT 0.00 0.00 1.00 0 
PK HR TOTAL 0.00 0.00 1.00 6) 
SUNDAY 2-WAY VOL 4.80 0.00 1.00 1296 
PK HR ENTER 0.27 0.00 1.00 72 
PK HR EXIT 0.42 0.00 1.00 113 
PK HR TOTAL 0.69 0.00 1.00 185 
Note: A zero rate indicates no rate data available 
The above rates were calculated from these equations: 
24-Hr. 2-Way Volume: LN(T) = .771LN(X) + 3.174, R°2 = .75 
7-9 AM Peak Hr. Total: T = .365(X) + -47.787 
R°2 = .9, .71 #=Enter, 229) VEXiG 
4-6 PM Peak Hr. Total: T = .34(X) + -68.947 
Ro20= 9297 5 <3 Enter, .7 Exit 
AM Gen Pk Hr. Total: T= .356(X) + -9.646 
R°2 = .94, .69 Enter, ‘31 Exit 
PM Gen Pk Hr. Total: T = .362(X) + 86.474 
Reg eevee. .34 Enter, .66 Exit 
Sat. 2-Way Volume: Oo, Ro2= 0 
Sat. Pk Hr. Total: 6) 
R°2 = 0, O Enter, O Exit 
Sun. 2-Way Volume: T= 2.574(X) + 600.656, R°2 = .86 
Sun. Pk Hr. Total: Pe—weoax) + 84.23 
Reop=—e4s , .39 Enter,  .61 “Exit 


Source: Institute of Transportation Engineers 
Trip Generation, 5th Edition, 1991. 


SHRINERS - PROPOSED TRIP GENERATION BASED ON ITE VALUES 
SUMMARY OF TRIP GENERATION CALCULATION 


FOR 332 EMPLOYEES OF HOSPITAL 


9/30/91 
DRIV) 
AVERAGE STANDARD ADJUSTMENT WAY 
RATE |. DEVIATION FACTOR VOLUM) 
AVG WKDY 2-WAY VOL Greases 0.00 Ole) 2100 
7-9 AM PK HR ENTER 0.16 0.00 1.00 52 
USS) ANG JES Tek) Jepcive 0.06 0.00 1.00 21 
7-9 AM PK HR TOTAL Oreer2 0.00 1.00 73 
4-6 PM PK HR ENTER 0.04 0.00 1.00 13 
4-6 PM PK HR EXIT O. OS) 0.00 1.00 3g 
4-6 PM PK HR TOTAL O, w3 0.00 1.00 44 
AM GEN PK HR ENTER @.2s 0.00 1.00 15 
AM GEN PK HR EXIT (O), IL) 0.00 1.00 34 
AM GEN PK HR TOTAL QO, a2 0.00 1.00 109 
PM GEN PK HR ENTER 4 2a 0.00 Jk OO) 70 
PM GEN PK HR EXIT 0.41 0.00 1.00 136 
PM GEN PK HR TOTAL ORIG)2 0.00 1.00 207 
SATURDAY 2-WAY VOL 0.00 0.00 JL g (CNG) 0 
PK HR ENTER 0.00 0.00 BEG (0x0) 0 
12S Inlet 1S ,CaLE 0.00 0.00 Jhg ONO) 0 
PK HR TOTAL 0.00 0.00 Mg OG) 0 
SUNDAY 2-WAY VOL 4.38 0.00 OO 1455 
PK HR ENTER 0.24 0.00 ito OW) 81 
12se tale Jd)Ga0a0 ORs8 0.00 1.00 129 
PK HR TOTAL 0.63 0.00 1.00 208 
Note: A zero rate indicates no rate data available 
The above rates were calculated from these equations: 
24-Hr. 2-Way Volume: UN(T) = 2771 ENC) F354) Re 2S 
7-9 AM Peak Hr. Total: T= .365(X) + -47.787 
Ra = 48 , sl jueeig,  cBer Ipeite 
4-6 PM Peak Hr. Total: T = .34(X) + -68.947 
Ry 2 .97 | 63) Jainiecng, 5 Weealic 
AM Gen Pk Hr. Total: T = .356(X) + -9.646 
R°2 = .94 , .69 Enter, .31 Exit 
PM Gen Pk Hr. Total: T = .362(X) + 86.474 
Res 78 , odtl DiMeeis, oS Isngite 
Sat. 2-Way Volume: QO, 2 
SENG IMs ilies Wolsey 2 6) 
ne = @ , © Ismear, © IBsite 
Sun. 2-Way Volume: T= 2.574(X) + 600.656, R°2 = .86 
Sve Is Isic, Borel 2 eS gOS) ar) Ha ws 
Ree ed ae -?9 Enter, oil ESAS 


Source: Institute of Transportation Engineers 


EMPLOYEE SURVEY RESULTS 


AM PEAK HOUR - 


EMPLOYEE PERSON-TRIPS ENTERING 
ENTERING TRIP RATE 

EMPLOYEE PERSON-TRIPS EXITING 
EXITING TRIP RATE 


PEAK HOUR MODAL SPLIT 


CARS 
TRANSIT 
WALK 
BICYCLE 
OTHER 


PASSENGERS/CAR 


Ce einen 


PM PEAK HOUR - 

EMPLOYEE PERSON-TRIPS ENTERING 
ENTERING TRIP RATE 

EMPLOYEE PERSON-TRIPS EXITING 
EXITING TRIP RATE 


PEAK HOUR MODAL SPLIT 
CARS 

TRANSIT 

WALK 

BICYCLE 

OTHER 


PASSENGERS/CAR 


7-8 AM 


79 
0.4072 
a 
0.0052 


NUMBER 


3h) 
36 


NUMBER 


32 
27 


Ibn AILS: 


TOTAL NUMBER OF RESPONDENTS 


194 


Appendix C 
Air Quality 


APPENDIX C 
MODELING METH 18, 


C.1 Motor Vehicle Emission 


Motor vehicle emissions used in this analysis were generated by the EPA MOBILE4 
computer program. ! Modeling inputs were based on Department of Environmental 
Protection (DEP)2 and Boston Redevelopment Authority (BRA)? approved protocol 
procedures. The air modeling protocol is included as Section C.4 of this appendix, and 
provides MOBILE4 modeling parameters. MOBILE4 output is provided in Section C.5 of 
this appendix. 

Idle mode emission rates for the CAL3QHC queuing emission requirements are 
calculated using recommended EPA procedures.* Adjustment is necessary since idle 
mode emissions generated by MOBILE4 are based only on hot stabilized conditions. 
MOBILE4 idle mode emission rates were multiplied by the composite emission rate at 2.5 
mph for 30°F and the appropriate cold/hot start ratio divided by the composite emission 
rate for testing conditions (2.5 mph, 70°F, RVP of 9.0, hot stabilized conditions). 
Calculations of idle mode emission rates are provided after MOBILE4 output. 


C2 CAL3QHC Model 


The EPA CAL3QHC> computer program was used to predict CO concentrations at 
sensitive receptor locations. The CAL3QHC program utilizes the FHWA CALINE3® 
computer model combined with a queuing routine to predict impacts from intersections. 
The CAL3QHC intersection analysis involves the development of queue links at 
intersections and the subsequent modeling of these with idling emissions. Modeling 
assumptions are outlined in the modeling protocol, Section C.4 of this document. 

Peak one-hour turning movement traffic data from the Transportation Access Plan 
Component of the DPIR/DEIR is input to the CAL3QHC model for each case. To 
determine the average eight-hour CO concentrations, an estimate of the average hour of 
the peak eight-hour traffic period is used. The average hour traffic data is assumed to be a 
factor of the peak one-hour traffic data. This factor is determined by a ratio of the average 
hour in the peak eight hours to the peak hour in the peak eight hours, as recorded by 
automatic traffic recorders in the project area. A factor of 0.78 was used in this analysis. 

CAL3QHC modeling results are provided as Section C.6 of this appendix. 
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C.3 Proposed Parking Garage Analysis 


A separate analysis was performed to determine impacts of the project’s proposed 
underground parking garage. The parking facility analysis predicted maximum one-hour 
and eight-hour CO concentrations, for the Build configuration, using the EPA MOBILE4 
computer program, EPA Indirect Source Guidelines and Halitsky’s gas diffusion 
equations.’ Concentrations were calculated at all receptor locations, in conjunction with a 
worst case wind speeds of 1 m/s. 

Peak PM hour traffic is from the Transportation Access Plan Component. Garage 
peak and eight-hour traffic data was determined by the transportation engineers for this 
analysis. Garage peak occurs about 1 to 2 PM. Traffic volumes are included in the 
calculations in Section C.7 of this appendix. 

Presently, design of the parking garage and its ventilation system have not been 
finalized, however, exhaust locations and ventilation system design specifications currently 
under consideration were modeled. Plans are that the proposed underground garage will 
be serviced by a forced air ventilation unit with two exhaust vents. Exhaust vents will be 
located on the Blossom Street side of the facility. The exhaust vents will have a total exit 
area of approximately 30 feet by 6 feet with a flow rate totaling about 92,000 cfm. 

Emissions were estimated using the methodology for Worksheet 3 of the EPA 
Indirect Source Guidelines.8 Calculations are included in Section C.7 of this appendix. 
The ventilation system will emit a total of 0.072 g/s of CO during the peak one-hour 
period, 0.088 g/s of CO during the eight-hour period, and 0.154 g/s of CO during the peak 
garage hour. 

The concentration of CO in the ventilation system exhaust was determined by the 
following formula: 


X = 870(Q + (Xp)(F))/F 


where: 
x = CO concentration in the ventilation exhaust (ppm). 
Q = CO concentration rate for the vent system (g/s). 
Xp = Background concentration of CO in the makeup air assumed equal to 
the 1994 background concentrations used in this analysis (g/m?). 
F = Volumetric flow rate (m3/s). 
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Background concentrations of 5.0 ppm and 3.0 ppm were used for the one-hour and 
eight-hour periods. These levels are equivalent to 5.75 (10°3) and 3.45 (10°3) g/m, 
respectively. 

For near-field receptors such as those being considered, ambient concentrations 
were scaled from the ventilation air concentrations using Halitsky’s empirical model for 
gas diffusion near buildings. This model states that the ambient concentration X, equals: 


X, = X/D 
where D is a dilution factor defined as follows: 
= 1/2)2 
D = 2.22M [3.16 + (0.1(S))/(Ag)!/4}* V/Ve 


The terms are defined as follows: 


M = Building configuration factor, equal to 4.0. 

S = Shortest arc distance from source to receptor (m). 
Ae = Area of an exhaust opening. 

Vv = Ambient wind velocity. 

Ve = Source exit velocity. 


For each case, the impacts of traffic on the streets closest to the receptors were also 
included in the calculation of worst case CO concentrations. Traffic impacts for Blossom 
Street and Cardinal O’Connell Way were evaluated at the seven receptors using the 
CAL3QHC model. CAL3QHC results include background concentrations of 5 ppm for 
the one-hour case and 3 ppm for the eight-hour case and the garage peak hour case. The 
one-hour analysis and garage peak hour analysis traffic is in the PM-peak hour for the 
1994 Build case as described in the Transportation Access Plan Component. Traffic data 
tor the eight-hour analysis is the peak PM one-hour factored by 0.78. 
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Section C.7 provides garage analysis calculations including the model input 
parameters and results for each receptor examined for the one-hour and eight-hour 
periods. These input values represent actual physical characteristics of the ventilation 
system as presented above, source-receptor geometry, and worst case wind conditions. 
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C.4 Air Quality Modeling Protocol 
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LAT MM AS SOI InES RING. 


NGiNEERS ENVIRONMENTAL COS SOMiANTS Sipe SN CRS 
4 summit E-vironmental Group Company 


HMM Ref. No. 5582-201/IND-3926 
September 5, 1991 


Mr. Richard Mertens 
Environmental Review Officer 
Boston Redevelopment Authority 
City Hall - 9th Floor 

One City Hall Square 

Boston, MA 02201! 


Mr. Jon Anderson 

Division of Air Quality Control 
DEP 

One Winter Street - 7th Floor 
Boston, MA 02108 


Subject: Proposed Air Quality Modeling Protocol for 
itute Replac t Facil 


Dear Dick and Jon: 


This letter serves to propose a modeling protocol for the indirect source analysis for the Shriners 
Bums Institute Replacement Facility Project. The project proposes to replace an existing 80,000 
SF. 6 story building with a 200,000 SF replacement facility with 9 stories above ground. The 
project is two-phased, and requires the existing facility to remain in operation until new hospital 
space is constructed above the existing structure. Following completion of the new hospital. the 
existing structure will be replaced by research space, and an auditorium and a parking garage on 
two levels below grade. 


As per my telephone discussions of August 29 with both of you, only one intcisection meets the 
BRA’s criteria for an air quality study (i.e. LOS D with 10% project related growth or LOS E or 
F). This intersection is Cambridge/Staniford/Temple Streets. PM peak hour traffic volumes 
will be used in the study since this period corresponds to the worst LOS. A one to eight hour 
factor of .78 to determine eight hour traffic volumes has been provided by the project traffic 
engineer. H.W. Moore Associates, Inc. The analysis will be included in the Draft Project Impact 
Report/Dratt Environmental Impact Report (DPIR/DEIR). 


The analysis will address CO emissions and resulting concentrations at the intersection of 
Cambridge/Staniford/Temple and in the vicinity of the proposed underground parking garage. 
These sources will be evaluated for the base vear (1991) and the 1994 Build and No-Budd 
cases. The analysis will use the EPA MOBILE4 and CAL3QHC computer models to estimate 
CO emissions and concentrations at receptor locations. Maximum predicted one- and eight-hour 
CO concentrations will be compared with Nauonai Ambient Air Quality Standards (NAAQS). 


196 Baker Avenue « Concord © Massachusetts * (1742 © 306) 571-4000 © FAX: (508) 371-2468 
ree ech PR Urive: © Hecrord @ SPW limps oe 0 ne7-i10 © FAX. 16031 h26-4642 


Availability of MOBILE4.1 model is being researched with EPA. MOBILE4 or MOBILE4.1 
will be used to calculate CO emissions incorporating the following assumptions: 


° Ambient temperature of 30°F. 
° Base and In Use RVP of 13.5 psi. 
° AST Class C. 


. 50% Cold / 10% Hot Starts for the peak 1-hour period and 20.6% Cold / 27.3% Hot 
Starts for the peak 8-hour penod (default). 

. Default VMT Mix/Vehicle Age Distribution. 

° No anti-tampering program. 

° Stage U Program. 


- Start Year: 1991 
- Phase In Period: 3 Years 
. 95% system efficiency for all vehicle types. 


° Inspection/maintenance program. 


- Start Year: 1983 

- Stringency Factor 12% 

- First Model Year: Analysis year minus 14 
- Last Model Year: Analysis Year 

- Waiver Rate: 1% 

- Compliance Rate: 85% 

- Annual Inspection 

- Test Type: Idle 

- Cut Points: 1.2% CO / 220 PPM HC 
- No Altermative Ciedits 

- Program Type: Decentralized 


. Estimates of actual travel speeds to queue. 


Carbon monoxide concentrations will be determined with the CAL3QHC dispersion model (9/90 
version). The following meteorological data and assumptions will be used: 


. P-G Stability Class D. 

‘ 1.0 meter per second (m/s) wind speed for peak |-hour period and peak 8-hour 
period. 

. Wind direction modeled everv 10 degrees. 

. Mixing Height: Winter average height ot 850 meters (based on Holzworth. EPA 


AP 101. January 1972). 


. Deposition/Settling Velocitv: 0.0 m/s 
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. Surface Roughness (Z,): 321 cm (CBD) 

. Averaging Time: 60 minutes 

. Source Height: 0.333 meters 

. Free flow source lengths at each approach will be assumed to extend 


approximately a quarter mile back. 


° Mixing Zone for Free Flow Links: Width of traffic lanes plus 3 meters (10 feet) 
on each side (as defined in the CAL3QHC Users Guide, page 28). 


° Background CO Levels: 5.0 ppm for the peak |-hour period and 3.0 ppm for the 
peak 8-hour period (all cases). 


Figure | shows the project area, the proposed receptor network for the parking garage and the 
relative location of the Cambridge/Staniford/Temple intersection which will be studied. Figure 
2 shows the basic geometry and receptor locations for the intersection. The garage ventilation 
exhaust openings will be located on the west side of the proposed building, approximately 20 
feet above street level. The analysis will be based on preliminary exhaust volume and flow rate 
for these two vent openings. Receptors were selected at representative locations near the 
intersection and parking garage where prolonged public exposure may occur. 


Parking garage emissions will be based on predicted traffic levels in the 1994 build case. The 
EPA MOBILE4 computer program and EPA Volume 9 Guideline’s Worksheet 3 will be used to 
calculate garage exhaust vent emission rates. Halitsky’s gas diffusion equation will be used to 
predict CO concentrations from the garage at selected receptor locations. 

If this protocol meets with your approval. we would appreciate confirmation as soon as possible. 


Sincerely, 


2 ee angel 
oes i) 


Douglas Sheadel 
Air Pollution Meteorologist 
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program selected: 


Start year (January 1): 


Pre-1981 MYR stringency rate: 


First model year covered: 
Last model year covered: 
waiver rate (pre-1981): 


datver rate (1981 and newer): 


compliance Rate: 
Inspection type: 
iImspection frequency 
venicle types covered: 


7981 & (ater MYR test type: 


1983 
12% 
1977 
1994 
1.% 
1.4% 


85.% 


Computerized decentralized 
Annual 


LDOGV - 


LOGTI 


LOGT2 - 
HOGV - 


Idle 


Yes 


- Yes 


Yes 
No 


.on-metnane 4C emission factors include evaporative HC emission factors. 


Beil, “Adair: hh Region: Low Allo iice seas OO vhstr 
I/M Program: Yes Ambient “emp: (fale) 7% 7s\alel 7? 7yalel de 
Anti-cam. Program: No Operating Yoce: oe) i Ole .0 
391 {DLE SASE ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 9.0 In-use (IU) Qv=: 9.0 IU ist Yr: 1989 
een, “ype: _.OGV. LOGTI LOGT2 LOGT 4DGV  LODV LOOT HDDV. MC AIL Veh 
san. Spa oe3 2n5 Boe) ae) 2.3 Gals) (ae) oad 

a Mix . oF mie . C86 -015 374 .005 .933 010 
Tomposite Emission factors (Cm/Mile) 
Ooch Cee mo OON ll IcS: lUeS0M ul/0.9 eine ure Seal 3.94 ~.61 
SSC MSO CC oN OY rs Stoel 5.00) Sauce Weeesy 85520 
Temst NOX: 7.48 1.80 1.83 1.81 mye (C2 <€.25 2osae SO dail 
-2t $tabr.1zeq late Emission Factors (Gm/Hr) 
ehcp sie 29 yer Pa ael rardemey ray Gree acini) Tete) That rol eSalohh eda 
see SeienZiey nk) eiliocs: v FIGeEh bes GeSighc Neh ebeSsy cscley iellabies eel Aaets| 
ale NOX: 3.41 3.7¢ BeGG0 Geo eal Sider Pen SO eel OS 2.4 Mein Be 
Sl. Wepre = ein Region: Low Altitude: S00. Fr. 
I/M Program: Yes Ambient "emp: S0n0) 7 S020 7 S00) F 
Anti-tam. Program: No Operatirg “oce: SOG LOR) a5 0RG) 
Sell ovis oe) ASTM Class: C 
Minimum Tempo: 2D. (F) Maximum Temo: 30. (¢F) 

Base RVP: 13.5 In-use (!U) RVP: 13.5 IU Ist Yr: 1989 
Sh, "ypes sesGv. LOGIE LOGii2 LOGT 4HOGV LODV LOOT HDDV MG ALL Veh 
pos iccy ate) a5) ae i2ee) 2u8 faa e253 (as) 

iMT Mia ¢ ae Sen -086 .O15 00s -033 310 
Timposite Exn1ssicn Factors (Gm/Mile) 
Moelids ioe Seas Geighey ciliolek?  soeleit) | tse] es cor all Goon Seas 
Scnst “l73-0 69 S75.97 “09.02 329. 3c 229555 Suck 3,88 38°29 362.55 337.95 
somep NOMS 272 3.29 3.38 3.35 5:28 2.< euse. 22.52 Velen alae 
-2¢ $ra011 z9q idle Emission Factors (Gm/kr) 
Ais WAew eer eee eer O) eetiamos emeo mc oe eS 8G ewe CagON “eecce 
ellis) “onl ry aia. Celle) eats Cesigace Nail Zalastl celerssy citi, bis) acess! 


Soe Wes “Sad Spe eRe Bee Baillé Wise? “Sigse7 aes ace) Byer 
zal. Year: 1991 Region: Low Altitude: 500. Ft 
I/M Program: Yes Ambient Temp: 30.0 / 30.0 / 30.0 F 
Anti-tam. Program: No Operating Mode: 20.6 / 27.3 7 20.6 
“991 [OLE 8-HR ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temo: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 IU Ist Yr: 1989 
«an. Type: LOGV LOGT1_ LOGT2 LOGT HOGV LODV LDDT HOOV MC ALL Veh 
Mage SOd.: 2.2 a0 Cap 2:5 205 2.3 a5) ne) 

MT MIX: 709 a ACHE 086 015 014 205 033 010 
lzmoosite Emission Factors (Gm/Mile) 

Poe Gene 20nle) 5692 28.57 26.99 16.21 eee Taser Ss@l Were oe 

Zenst CO0:209.60 237.87 261.67 247.49 229.55 4,88 5.15 38.29 234.72 208.56 

EEC UNOX COO ,OSM Salt Sate 9223) ensures? c8lod etsy  Siebre) 

=-ot Stabilized [dle Emission Factors (Gm/Hr) 

PiGmencrcieee efald 27.65) ef.26 25.19 1,96 ".56 17,21 66.07 22.52 
PCC Oreos omzolcs esG4dG 250.90 265.02 1S. Gl ciesS co. NOOR 9 224.28 
MEINCMINGX  Sico) Bee Soe: SoG Sar Wiel Wisk) Cys ac) Gee 

Tat. Year: 1991 Region: Low Altituce: 500. Fr. 

1/M Program: Yes Ambient Temp: S000 ¥ 3930 7 30,0 F 
Anti-tam., Program: No Operating Mode: 50.0 7 10.0 7 50.0 
"39" 1-HOUR CAMB ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 IU Ist Yr: 1989 
2h. Type LOGV. LOGT1_ LDGT2 LOGT HOGV LDOV LOOT 4O0DV MC ALL Veh 
an, Spd.: 10.0 10.0 10.0 TOV 10.0 70.0 Tee) TOR0 

«MT Mix .7a9 -127 =. 086 2005 016 cos 70355 ay 
limeosite Entssion Factors (Gm/Mile) 

howe) GIGA Sanu lic Gennes SriGG) 95 tehe) Sieebl iets lars} 

PC CORO On Gse Soo 1099S N22. 05) Sic0 3.5 2lhioo 100n33) 95.32 

SCG MON asi Balt? 2athel Gaia Siciett) let? Wee Aleey £6 3.06 

-2t $taoiltzea !dle Emission Factors (Gm/Hr) 

PIGUMHEM alee 27.10 27.69 efse6 25.19 i296" 7.556 veel 64.01 22.52 
Pomc 2ehgomes mca uccGUSmcoonve 26s-oe IS Ol 21. Sc mo rnco 1O0ss9 224n2c5 
ere NOK! 541 Bene SSG Mees Soy Wise esse eile woe eae 
a fear: "991 Region: Low Altituge: 500. Ft. 

!/M Program: ‘es Ambient "emp: 50.0 / 30.0 # 30.0 F 
Anti-fam. Program: ho Operating Mode: 50.0 7 Too 7 SoG 
397 1-4QUR CAMB ASTM Class: C 
Minimum Tempo: 20. (F) Maximum Temo: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 1U lst Yr: 1989 
-29, Type: .9G¥ L9GT1 LOGT2 LOGT HOGV LOOV Loon HOOV MC All Veh 
aan, Siotelg ame e) Doe! 13) all) SO SEO He | 15a) irae 

Pir eMihars 259) 127 086 .01S 014 . 305 AOS nen 
lsroostte Emission Factors (Gm/Mile) 

“ale Sheay Ge sai) vote) Gla Wabi Sipe hie By CME CES Cum Doe 

Somer Gee oc7) 77.55 Teco) mole bees 2s Bos WES Cea Gi/cst? 

Famee Woe 2,75 2.95 @aew etelo) Bast  Woexs (oS aieres) Be Zafal 


sot Stabilized Idle Emission Factors (Gm/Hr) 

Metiel eles Qie22 B/s era e7oes coy 1.96 7.56 17.21 64.01 22.52 
tdte (CO:228.75 261.24 248.08 255.92 263.52 15.81 21.88 49.25 160.59 224.28 
tdie NOX: 3.41 Bae wos Hees Sal Wiser Weis) atoll) 2.40 4.22 
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tal. Year: 1991 Region: Low Altitude: 500. Ft. 
1/M Program: Yes Ambient Temp: 30.0 / 30.0 / 30.0 F 
Anti-tam. Program: No Operating Mode: SOLO (0.07 30.0 
"391 *-4OUR STAN ASTM Class: C 


Minimum Temo: 20. (F) Maximum Temp: 80. (F) 
Base RVP: 13.5 In-use (IU) RVP: 13.5 IU Ist Yr: 1989 


.en. Type: LDGV LDGT1_ LDGT2 LOGT HDGV LDDV LODT HDDV. MC ALL Veh 
sei, Seeing As) ong) Adele aolail dials) oleh lf) real (8) 
MT Mix: ame) atey alesis .015 Oe 05 30530) C0 


composite Emission Factors (Gm/Mile) 

Na-Mtn HO: 4.53 5.76 6a13 S.91 4.14 .b2 Be Boer Gach arts 
Bae Gon SGiact cin) Ginae Geely Giana Woes 9.30 ema CHiack 54,49 
Sainse (ere 260 Posi @poi) woGh Gade ese ond Weece! -96 2.63 


-ot Stabilized Idle Emission Factors (Gm/Hr) 

Oats) Kee Pde Ciel er.AS esa Galo) 1.96 7.56 17.21 64.01 22.52 
“se (€O:228.75 261.24 268.08 255.92 263.52 13.81 21,88 49.25 160.59 224.28 
.dte NOX: 3.41 “ave Mes Beck  Souy Wilecwe Weiser weilellby aol eee 
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Selle WeeIPS TSE) Region: Low Altituae: 500. Ft. 
1/M Program: Yes Ambient Temp: S0.00/) SOR 0 7 S0-00F 
Anti-tam. Program: No Operating Mode: Crolatel 7 ulelgtah 77 Siolstel 
“99) 1-HOUR STAN ASTM Class: C 


Minimum Temp: 20. (fF) Maximum Temp: 80. (F) 
Base RVP: 13.5 In-use (1U) RVP: 13.5 1U Ist Yr: 1989 


.an. “ype: LDGV LOGTI .DGT2 LOGT HDGV LDOV eoDT HDDV_ _MC Atl Veh 
gets ‘Sosieh isla! 25.0 aernl) 25.0 2520) eon) 
MT Mapes ue nrc -086 -015 2016 .005 933 -910 


limposite Emission Factors (Gm/Mile) 

“o-Mtn HC: 3.05 +05 PCE! — Tngey Salts! £52 oe 1.99 4.12 pores 
Bopsie 4G ceo) SnS Stele) Swgsll xcey tae Hees eee BeIWE)  aahictshl 
= ease 2.39 Pesky (ae) ieee We ete) ter lalb Wale: ser 


at Stabiltzed Idle Emission Factors (Gm/Hr) 
Misia: cin ile el Zsa wens elo? sO Gimmes CECH EOS Oller 
EeO 228) 751 eSimeorese 08 eo0Ge 2oS.9e 1S Gi eeu So.c5 160.59 224.28 


2.2 NOX: S.4i ve eS Base sili Mee Gist Al ect) eee 
ee 
Bie ECR Tees Region: Low Altrcude: SOO. Ft. 

7M Program: Yes Ambient Temo: foal yf Sielaiok pP siclale) F 
Anti-tam. Program: No Operating Moce: 20e6) / eieae/ 20a 
391 2-HOUR TEM AST Class: C 


“Minimum Tempo: 20. (F) Maximum Tempo: 80. (F) 
3ase 2VP: 13.5 In-use (1U) 8VP: 13.5 1U ist Yr: 1989 


LOGV. 2ST] dGT2 LOGT 40GV LODV_ _ DOT 4DDV_ MC ALL Veh 


rene Seceen tol (od 0 1530 15.0 
<l27 086 .015 3) 


Zomeosite Emission factors (Gm/Mile) 
Seewign ies Sac  =soste) mac) +71 5.80 98 
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STS SOMmS OOM OnOOMmEDURSOmmGorGc (655788 198) e.09!) 15.555 GeO) at) 82) 
SANS NOMS ee. O2 0 e998 @.9e 2.54 5.96 Wee Fete) WEh heh 98 2,69 
-ot Stabilized Idle Emission Factors (Gm/Hr) 

atelel GMGe 2.22 27.00 2Ks6s Crees 2a eS ests deel essen aes 
tdle €0:228.75 261.24 248.08 255.92 263.52 13.81 21.88 49.25 160.59 224.28 
idie NOX: 3.41 BofA Bets Sees Bell? Wise Waser Zils 2240 Goa2 
Tal. ‘ear: 1991 Region: Low Altitude: 500. Fr. 

1/M Program: Yes Ambient Temp: 30.0 7 30.0 7 30.0 F 
Antt-tam. Program: No Operating Mode: 20.6 7 27.5 (yet. 
“F791 SHR ALL IN ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temo: 80. (F} 

Base RVP: 13.5 In-use (1U) RVP: °3.5 {U Ist Yr: 1989 
+2n. Type: LOGV LOGTI LOGT2 LOGT 4DGV LODV COBT YDDV MC ALL Veh 
ponemocds. 20.0) 20.0) 20.0 20,0 2020 20.0" 2070 2020 

MT Mix: .799 ale fdisk) .015 .014 305 .033 .010 

Zcmposite Emission Factors (Gm/Mile) 

MeMtnenGseeesoc 5.49 35.70 3.57 4.14 56 oct) Boy Balle) eid 

Gee mene OMe 05 59.85) 59.58) (55) 10 lO omelet Silent oS 07 

Zenst NOX: 1.92 2.26 2.37 2.31 5.24 Wace) Teall Wei. 2e! 1,07 2,53 

-ot Stabilized Idle Emission Factors (Gm/Hr) 

Reig HC; 2il.22 27.10 27.465 27426 25.19 1.96 7.56 17.21 64.01 22.52 
stile C€0:228.75 261.26 268.08 255.92 263.52 13.81 21.88 449.25 160.59 224.28 
idle NOX: 3.41 Bote SopQ Boe Bolly Wn" WS Cii8 2.40 Beee 

cat. rear: 1997 Region: Low Altitude: 500. Ft. 

1/M Program: Yes Ambient Temo: 30.0 7 20.0 7 30.0 F 
Anti-tam. Program: No Operating Mode: Aditer ff 2iady if dlesfer 
"391 SHR STAN ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 LU ast Yr: 1989 
wen. “yoe: LOGY .OGTT LoGT2 LOGT ~0GV LODV LOOT HOOV MC Atl Veh 
oeita Sferelae eigel eb pyle esis 0) 250) geo! <5 2S) 25.10 

AT Mix: ae eer «UR6 BONS) 014 ooo .033 .010 

Timeosite Emission Factors (Gm/Mile) 

een.) 2) 1) 2.81 2.96 2.868 3.08 i we 1,99 2.65 2.26 

eed COnUST Oileoo) S165) S67 9 =9e99 91.18) ees Snes) (25529 26.59 
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-2t Stabilized Idle Emission Factors (Gm/Hr) 
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'/M program selected: 


Start year (January 1): 1983 
Pre-1981 MYR stringency rate: 12% 
First model year covered: 1980 
Last model year covered: 1994 
waiver rate (pre-1981): Wea 
waiver rate (1981 and newer): ies 
Compliance Rate: 85.% 
Inspection type: Computerized decentralized 
Imspection frequency Annual 
Venicle types covered: LOGV - Yes 
LDGT1 - Yes 
LOGT2 - Yes 
HDGV - No 
‘G81 & later MYR test type: Idle 


Non-methane HC emission factors include evaporative HC emission factors. 


UE EEE EEE EEIEIEE NEI I ENUIESEIE EEE EERE ESSERE REE 


lal. Year: 1994 Region: Low Altitude: 500. Fr. 
1/M Program: Yes Ambient Temp: Fes) Jf Wer) 7 Tele! GF 
Anti-tam. Program: No Operating Mode: ROMY: Piche .0 
“994 IDLE SASE ASTM Class: C 


Minimum Temp: 20. (F) Maximum Temp: 80. (F) 
Base RVP: 9.0 Im-use (IU) RVP: 9.0 IU 1st Yr: 1989 


ven. Type: LOGV LOGTI LOGT2 LOGT #OGV LODV LODT HODV MC ALL Ven 


fan. Ssele eas Zise) Gee) Ane) 2.9 (aos) es) Gee) 
VMT Mix: shoe ses) 085 SOM) Oh gO is .010 


Zomposite Emission Factors (Gm/Mile) 


Yo-Mth HC: 5.60 8.26 9.14 8.61 9.65 294 1.18 4.76 8.14 6.16 
Bune (eee Soc: Soi) tapi) ACG WASaCE 7 Sobel Sina einer eos BisIneie) 
Sime Reha dr? Wes) sie? RSH  Siozis) ald Gey angel 80 1.99 


-ot Stabil:zed [cle Emission Factors (Gm/Hr) 

Rie el Sieg Serle) esa eRe) 7eielore ees irs 1.83 9.95 16.66 64.01 18.04 
_ @ 79:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 
tee Moke yes) Zach ey are) etal 9.86 11.91 16.63 2.40 3.34 
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Ia.. tear: (99s Region: Low Altitude: 500. Ft. 
i/M Program: Yes Ambient Tempo: S0R0n/ 504017 350.0 F 
Anti-tam. Program: NO Operating Moce: $0.0 7 10.0 -7 30.0 
995 [SLE 1-48 ASTM Class: 


G 
Minimum Temp: 20. (F) Maximum Temp: 80. (F) 
Base RVP: 13.5 In-use (1U) RVP: 13.5 IU ist Yr: 1989 


.eh. “ype: _.DGV. LDGT1 LOGT2 LOGT HDGV LODV LODT HDDV MC All Ven 


oMT Mix: praee) ples 085 -015 HOZO ACDSee a5 O10 


lomposite Emission Factors (Gm/Mile) 

Yo-Mtn HC: 32.11 37.87 39.62 38.59 14.00 Aes 

eanst O2259.00 272.51 2387.81 278.76 173.19 Saree! 
zFenst NOX: 2.45 2,00 / Saks Mai cratevy ale 


Bilton 22004) Sile33 
-57 36.22 362.11 248.96 
26) 200351 elles See) 


mow 


4ot Stabilized Iale Emission Factors (Gm/Hr) 
Med) HG: 1W6se9 25.546 23.65) 25.67 25012 1.83 6.946 16.646 64.01 18.04 
‘gle CQ:159.27 196.75 196.62 196.70 247.95 12.68 V.52 8.56 160259 160.76 


ine) 


see Mes 2.05 Bose Gens ear Becki 9.864 11.91 16.63 2.40 3.34 
fal. Year: 1994 Region: Low Altitude: 500. Ft. 
1/M Program: Yes Ambient Temp: 30.0 / 30.0 / 30.0 F 
Anti-tam. Program: No Operating Mode: Ae / Cio 7 Ale 
“996 IDLE 8-HR ASTM Class: C 
Minimum Tempo: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 IU Ist Yr: 1989 
ar. Type LOGV. LOGT1 LDGT2 LOGT HOGV LOOV LOOT HOOV MC Atl Veh 
So sOd.s 2.5 Zoe! Boel (os) 2.5 Gas) 2.5 238) 

(MT MIX aAels} ies .085 015 .020 .009 .031 010 

Somoosite Emission Factors (Gm/Mile) 

HeeMtneG: i.e 22.80) 235.96 25°27 14-00 Unb; edie Gots) Washi Wesel 

eenst €0:198.71 176.70 189.98 182.13 173.15 4.52 4.89 36.22 234.46 156.22 

EMISGENOX merce re. S2 6.86 2.86 4567 2.02 Aas 20F Si Tots 2oe¥e 

~ot Stabilized Idle Emission Factors (Gm/Hr) 

PME emOnco) 125,55. 25.051 25.67 (5. 12 1.83 6.96 16.66 664.01 18.04 
idle CO:159.27 196.75 196.62 196.70 247.95 12.58 21.32 48.64 160.59 160.76 
PaeemNOX;mcs69 9 2.02 2.76 2.79 2.8 9.84 11,91) 16563 2.50) 3.32 

lal. Year: 1994 Region: Low Altitude: 500. Ft 

I/M Program: Yes Ambient Temp: 3050 7 30.0 7 30.0 F 
Anti-tam. Program: No Operating Mode: See 7 WHg8) 77 Selec 
394 1-HOUR CAMB ASTM Class: € 
“Minimum Temp: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 13.5 In-use (1U) RVP: 13.5 IU Ist Yr: 1989 
en. Type LDGV LDGT1 LOGT2 LOGT HOGV LODV LOOT HDOV MC ALL Veh 
=n. Sped.: 10.0 10.0 10.0 10.0 “GRO 10.0 (OF 0 eRe 

MT MIX: 705 9 ne) .085 .015 .020 .009 2031 910 

Iomposite Emtssion Facters (Gm/Mile) 

OEM CnmnGsSsOs) 7-60! 594 O.7% 71.355 81 WoO Bink) yele) Fahl 

Zenst CO: 76.86 33.86 86.50 84.96 92.04 2.96 3.146 20.39 100.22 75.08 

Bone Wee Zable) aatepy ysarey Sia EBS alte alley 1163 NS OMEECTO!l 

-ot Stabilized Idle Emission Factors (Gm/Hr) 

mG hme eS 540 CS O0 eS 4 er Ie 1.83 6.96 16.66 64.01 18.04 
dla €0:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.646 160.59 160.76 
sila Sohig aC Gghe Gaaey Baie) eatel) Wee Wet eles eo) Bigs 

Tai. Year: 1996 Region: Low Altitude: 500. Fr 

17M Program: fes Ambient Temp: 30.0 30.0 7 30.0 F 
Anti-tam. Program: No Operating Mode: 50.0 10.0 / 50.0 
394 1-HOUR CAMB ASTM Class: C 
Minimum Temo: 20. (F) Maximum Temp: 80. (F) 

Base RVP: 13.5 In-use (IU) RVP: 13.5 lu ise Yr: 1989 
en. Type: .OGV .DGT1 OGT2 LOGT HDGV LODV LDOT HDDV IC, ALL Veh 
pen, SOG. 15.0 SO) 15.0 isn WSic0) S518) HE, 1S.) 

MT Mix? 70s nes 085 .O15 .020 .909 .031 310 
lomposite Emission Factors (Gm/Mile) 

accion Ge SeSH 6% Soe) Cpe Soil .05 oS ce Comm COMED 55 

Zxnst CO: 560.61 63.02 63.71 63.30 64.70 2.13 2.26 14.71 $5.09 55.31 

Somer Wee F.8) gost 2oh2 pele Sar ies Tia 13.02 cel Bos 


-ot Stabilized [dle Emission Factors (Gm/Hr) 

MMeIedl HC: 16.29 23.34 23.65 23.47 25.12 1.83 6.946 16.646 64.01 18.04 
idle CO:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 
Idle NOX: 2.65 2.82 2.76 2.79 2.81 9.86 11.91 16.63 2.40 3.34 


tal. Year: 1996 Region: Low Altitude: 500. Ft. 
I/M Program: Yes Ambient Temp: 5000/7 SORUn/ SU C0RF 
Anti-tam. Program: No Operating Mode: 50.0 / 10.0 / 50.0 
“994 %-dOQUR STAN ASTM Class: C 


Minimum Temp: 20. (F) Maximum Temp: 80. (F) 
Base RVP: 13.5 In-use (1U) RVP: 13.5 IU Ist Yr: 1989 


.en. Type: LDGV LDGT1_ LOGT2 LOGT HOGV LODV_ _LDDT HODV_ _MC ALL Veh 


pene Sede e0.0)  20rO) (2050 20.0 20.0 20.0 20.0 20.0 
iMT Mix: 3005) mies .085 015 92.0 COGS 05) .910 


Zsmposite Emission factors (Gm/M1 le) 

so-Mth HC: 3.97 4.86 4.91 4.88 3.58 ek) 68 2.16 4.38 4.00 
ekhstemcOwer.06) 53.55 55.52 58.32 48.05 Veen 1.71 11.11 68.92 45.94 
Senst NOX: 1.75 oI) as) jae 52 Une Wee: Wiles meley Wan tts) 


~ot Stabilized Idte Emission Factors (Gm/Hr) 

etc Hes 1Ose9) (25-54 235505) 625.67 (25. 12 1.83 6.94 16.66 64.01 18.04 
‘gle CO:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 
male NOX) 2265 ube Bore Gerke asi 9.84 11.91 16.63 2.40 3.34 


a 


Tal. Year: 1994 Region: Low Altituce: 500. Ft. 
I/M Program: Yes Amb1ent Temp: 30.0 / 30.0 / 30.0 F 
Anti-tam. Program: No Operating Mode: 50.0 ¢ 10.0 / $0.0 
“394 1-HOUR STAN ASTM Class: C 


Minimum Temp: 20. (F) Maximum Temp: 80. (F) 
Base RVP: 13.5 In-use (JU) RVP: 13.5 IU ist Yr: 1989 


.en. Type: _LDGV LDGT1 LOGT2 LOGT HDGV LODV LOOT HDOV MC Atl Veh 


yeneespae 2.0) 2oi0) 7 2570 Zon Omen eo Guero ORmmcorOmmrcor. 
eMT MIX: ents 123. .085 .015 S020 009) 051 .010 


lompasite Emission Factors (Gm/Mile) 


Mertigh wee Bane  Secl Sge Mee | err oS see level Bene, Soil 
Sains ole Beast seakk) ene Rye se ifozdll hare pS) gel Beigel Byeistste) 
Saae Wo 6 ein | aaulh etre Gir watts) = oaks lordly alewlep eialele 


_t §tabil‘zea Idle Emisston Factors (Gm/Hr) 

Hcy Hes 6u29) 25556 25.65 25247 25/12 Heals 6.94 16.66 64.01 18.04 
sa (0:189.27 196.75 °96.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 

ale NOX: 2.65 2ase 2.76 Coie ai) 9.384 11.91 16.63 2.40 3.34 


Sie WEEIeS SRS Region: Low Atuutdde: 500k ht. 
I/M Program: Yes Ambient Temp: 50.0 7 30.0 7 30.0) F 
Anti-tam. Program: No Operating Mode: ZUROW/ eee Uno 
994 8-KR GARAGE ASTM Class: C 


“inimum Temp: 20. (F) Maximum Temo: 80. (F) 
Sase RVP: 13.5 In-use (!U) RVP: 13.5 tu ist Yr; 1989 


on, Type: .O0GV LOGTI  DGT2 LDGT 4D GV LODV LDOT HDDV ME ALL Veh 


«an, Sod.: 19.6 10.0 10.0 10.0 10.0 10.0 10.0 10,90 
et Mins ao) eS -085 ponte) .220 .009 .031 3 


Zomposite Emission Factors (Gm/Mile) 
“SO-MTN HC: 4.92 5.84 6.02 el 230 ae Bes 3.29 4.83 4.70 


Saase Gee <e0Si Saal Schl Sas RES cia Barer eaesie) Erne aol 
Exnst NOX: 1.91 Bese Gob@ Goat) 510s oe (ee) WAS 96 2.45 
-ot Stabilizea Idle Emission Factors (Gm/Hr) 

NM-Id HC: 16.29 23.36 23.65 23.47 25.12 1.83 6.94 16.64 64.01 18.04 
idle CO:159.27 196.75 196.62 196.70 247.95 12.468 21.32 48.64 160.59 160.76 
Wille NOX: 2765 2:82) 2.76 2.79 2.81 9.86 411.91 16.63 2.40 3.34 

cal. Year: 1994 Region: Low Altitude: 500. Ft. 

I/M Program: Yes Ambient Temp: Siolgtel 77 -ti0)0) 97 Solo) fF 
Anti-tam. Program: No Operating “ode: 20noy 27.3) / 20.6 
“994 8-nOUR TEM ASTM Class: C 
Minimum Temp: 20. (F) Maximum Temp: 80. ¢F) 

Base RVP: 13.5  In-use (IU) 2VP: 13.5 IU ist Yr: 1989 
-en. Type LOGY wbGTi LoOGT2 LOGT HOGV LOOV LODT HDOV MC All Veh 
ieity Steely cape! 15.0 1560) Bet) WE Wea (ial) Ese! 

MT Mix: 705 123 . 385 .015 929 .009 .031 010 
cemposite Emissicn Factors (Gm/Mile) 

emcee. 95.50) 3.91 Bethy sige Sy aiah nog ofS Bees Sines? Aig 

EMOSGd mI O6) —O.69 si.Sa —1.15 66.70 both 85) Vert Saat Sis a56) 

ISCENOMam clo | €.c0) e¢.1% Sac dee9 1.88 15602 Be Barr 

-ot Stabilized idle Emission Factors (Gm/Hr) 

PeEMGMNHGaslG.co 25256 23.565 25.47 25.12 1.83 6.94 16.64 64.01 18.04 
idte CO:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 
CRN OX ME OOMNNIC SClC aLONc.f >) CCUM SGu nol 1OPOS 6 ce40) S34 

Tal. fear: 7996 Region: Low Evite byolo), Imex 

I/M Program: Yes Ambient ~2mp: 30.07 30.0 7 30.0 F 
Antt-tam. Program: No Operating Mode: 20.6 / 27.3 / 20.6 
S94 BHR ALL IN ASTM Class: C 
Minimum jemo: 20. (©) Maximum Temp: 30. ¢F) 

Base VP: 13.5 In-use (1U) RVP: 13.5 iW ist Yre 1989 
mot, yoes .2GV LOGT! oGT2 LOGT HDGV LDODV LODT 4DOV MC ALL Veh 
Poowesode 29.0) 20.0 20.0 2OMOM e200) 20505 2OnO! Sa20id 

tlie Np 05) 28 285 .015 es . 009 BOSi| 910 

Iaomcesit2 Enission Factors (Gm/Mile) 

en ee nee 2A 2598 Eee soSie! 168 del) Ceti: Bolt Basie 

Eeoweccime hake 35.00 S=.e4 355.90 48.05 Heo FeCl Wilgdil BieSteh eehileles 

Suse RENS Boe: 1.99 2.04 2,01 sae iene, 2s 01.60. Nee (eal 

-9t S$tapitizea Idle Emission Factors (Gm/Hr) 

Pm GEN cs 25. 56mm esco eseen cote laS5) 9o.96) 15.56) 66207 8206 
3.2 €9:159.27 196.75 196.52 196.70 267.95 12.58 21.32 +8.64 160.59 160.76 
RomeCaNG eo 3 ence, eenfo 2/9 22a) 958s Heel Wek 2tho si g74 

Ta... Year: 9796 Region: Low Alt°tude: 500. Fr. 

1/M Program: Yes Ambient Temp: 30.0 ¢ 30.0 7 30.0 F 
Anti-tam. Program: No Operating “ode: Colo f 27.5 4 cole 
“35. 8HR STAN ASTM Class: C 
Minimum Temp: 20. (F) Maximum “emo: 80. ¢F) 

Base RvP: 13.5 Im-use (lu) WP: 13.5 cu St tre 1989 

en ype 2G Ve eoGion Jeo Gin .DGT HOGV LODYV <JDT aDDV MC All Veh 
Mo Sela 2500) Gael esis Sy ao Cio 25.0 coin) 
MT Mix 705 3 es) aces) 015 eee .J09 ROon pea! 


Composite Emission Factors (Gm/Mile) 

No-Mth HC: 1.81 BeBe Bese oes; otels -40 0) 1.81 Conk 1.91 
Since (cele Back) Arai ioM Grote Brn rol Vell jet Slee) Zea ge.5 
Exnst NOX: 1.53 1.88 1.92 1.89 5.76 1.06 Vote! Werte 1.18 1.94 


4ot Stabilized Idle Emission Factors (Gm/Hr) 

SMriic! THE?) 16,29)" (25.5499 25.05) e567 25 12 eos GE94 165668) 66-0) 1806 
!dle CO:159.27 196.75 196.62 196.70 247.95 12.68 21.32 48.64 160.59 160.76 
Melis eke 2b) aah) aids at 9.84 11.91 16.63 2.40 3.34 


stop - Program terminated. 


C6 CAL3QHC Output 


5582-201/IND-4012 


C-7 


CAL3GHC: LINE SOURCE DISPERSION MODEL - MARCH, 1990 VERSION PAGE 1 


JOB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIOGE/STANIFORD 1991 EXISTING 1HR 
DATE: 10/15/1991 TIME: 13:19:45.32 


SITE & METEOROLOGICAL VARIABLES 


VS = .0 CM/S VD = .0 CM/S aS Heil, ay 
ve TO KS CLAS = 4 (0) ATIM = 60. MINUTES MIXH = 850. M AMB = 5.0 PPM 


LINK DESCRIPTION a LINK COORDINATES (M) a LENGTH BRG TYPE VPH EF HW V/C QUEUE 
a x4 Y1 x2 Y2 i (M) (OEG) (G/MI) (CM) (M) (VEH) 
1, TEMPLE N IN * 45.4 9.1 45.4 390.8 * 400 180. AG Big fal?) oe) LG 
2. TEMPLE N LFT a 25.9 ies 45.4 Sei) 22 115. AG 2. 67.9 a) 3) 
3. TEMPLE N STR @ «4.8 Bibs 45.4 lea os! 18 178. AG On (eiics) a8} lai! 
~«. TEMPLE N RHT . 694 Sot 45.4 era) 5 302. AG ts 0h) ab Bole 
5. TEMPLE N OQ a 55.4 Oral 65.4 ooert ie 180. AG 1981. 100.0 2 9.2 702 Pal 
©. STANIFORD S LFT IN * Bisel 28.3 SS «28.2 * 400 360. AG 213 54.5 vo Sa 
7. STANIFORD S RHT IN * Sie) 283 Sls weane © 400 360. AG 302 54.5 sa) 98 
8. STANIFORD S$ LFT ‘ 69.4 Clot 55 Biles 26 326. AG Alsi  [efa%) eel ae) 
9. STANIFORD S$ RHT ¢ 25.9 18.3 1.4 285350= am 29. AG 302. 67.9 ne) Sate 
10. STANIFORD S LFT QO Y 35.1 28.3 35,4 67.6 * 41. 360. AG 1981. 100.0 3 9.8) 29 6.9 
11. STANIFORD S RHT Q i 31.4 28.3 Bes 44.9 * iif; 360. AG 1098. 100.0 +3 9.8 35 2.8 
12. STANIFORD N OUT o 44.8 Gaes 44.8 ss 400 180. AG 808. 43.8 be) 2 ot 
13. CAMBRIOGE E LFT IN * 24.7 1.3 OLY Sh ig se 400 270. AG 479 95.8 2 356 
14. CAMBRIOGE E STR IN * 26a0 Gar SiGe? loi 400 270. AG 811. 95.8 oMicee 
15. CAMBRIOGE E LFT : 44.8 ioe 24.7 Wigs 26 231. AG 479. 67.9 me! 08 
16. CAMBRIOGE E STR n 49.4 sig tf 24.7 é.7 * 25 270. AG 811 67.9 -4 12.8 
17, CAMBRIOGE E LFT Q * 24.7 Ties eo a6 Woe Y 48. 270. AG 1504. 100.0 :3 954 83a eee 
18. CAMBRIOGE & STR QO mf 24.7 eye 18.0 Gut * Te 270. AG 811. 100.0 ge) Went) 45h ‘Wea 
19. CAMBRIDGE E OUT . 449.3 6.7 49.4 6.7 * 400 270. AG 1025 95.8 ab) UZ! 
20. CAMBRIDGE w IN a 50.6 18.3 450.5 hgh 400 90. AG 1266. 95.8 28) Waa! 
1. CAMBRIDGE W STR o aide) 18.3 50.6 WBleeh 2 25 90. AG 939. 67.9 ae) beat} 
22. CAMBRIOGE W RHT . 44.8 27.4 50.6 lesa 11 148. AG 327. 67.9 rel ah 
23. CAMBRIOGE W OQ * 50.6 18.3 108.7 Ween 55. 90. AG 2578. 100.0 -3 V2sSe come 
24. CAMBRIOGE Ww OUT E -374.0 18.3 Pasi leon 400 90. AG 1243 67.9 Beh WZ ail 
RECEPTOR LOCATIONS 
= COORDINATES (M) * 
RECEPTOR _ Xx Y 2 = 
1, SENCHES * 68.6 46.6 ol 
2. STORE 24 = 54.9 a0] Hotel = 
3. SUN THEY * 21.6 aco eist 
~. PLAYGROUND = 18.3 71.9 tI ig 


PAGE 2 
JOB: SHRINERS HOSPITAL AIR OUALITY RUN: CAMBRIOGE/STANIFORD 1991 EXISTING 1HR 


MODEL RESULTS 


REMARKS : In search of the angle corresponding to 
the maximum concentration, only the first 
angie, of the angles with same maximum 
concentrations, 1S Indicated as maximum. 


'wiNO ANGLE RANGE: 10.-360. 


aIND ™ CONCENTRATION 
aNGLE * (PPM) 
TQEGR)™ RECT REC2 RECS RECS 


Smee ose «16.5 19.7 (6.4 
Pee one 16.5 19.5 6.9 
fee 6 5.0) «16.7 «©17.60€©6 (6.3 
20, FO Stl ays egree ierae2 
pom O60) 18.2 15.4 6.2 
meses S20) 15.9 Gl 
cee ois. iva 6.5 
Poe oro) 48a 17.2 6.9 
OL | 6.8 15.6 14.9 Saal 
Bog. * Bs air 10.8 10.7 
mo. * 9.5 8.5 fo Wile® 
20, 9 SED) Sere Sere eeiart) 
Peeing 5.00 5.5 15.9 
Sees te 928 S.e 1526 
“30, “ TieS) Sera ieee 
eG, 4 Wea sie erst WES 
Pee oS 9.6 9.8 
See Glieet  S.2 9.8 825 
mo, * 11.7 pee 5.9 o.0 
POMS 5.5 5.5 2a7 
Peer et 8.5 3.5 £26 
Pome eo 5) S25) 125 
ao. * 10.7 Bia Braisl tee 
Pee to S.6 6.9 7.0 
Sec ieies.s Sao 7.0 
some dal tle Te? 4.5 
mo, UO tS 16.0) | (8 
Been 8.9 esl %9.2 5.1 
oes)  ) 8.0! 35.5 1955 5.0 
eo oh Mat UE Shall 

G eG Feabh Wels Salt) 

& Beli these) Wifeeh Balt) 

2 fo Tgey War! Slalt) 

2 Bail Wess vas sel) 

SSO iG) tint os 

o Ga Use! Bese S68) 


ftoo - Prcegram terminated. 


CAL3OHC: LINE SOURCE DISPERSION MODEL - MARCH, 


JOB: SHRINERS HOSPITAL AIR QUALITY 
DATE: 10/15/1991 


TIME: 13:21:05.57 


SITE & METEOROLOGICAL VARIABLES 


1. TEMPLE N IN 
2. TEMPLE N LFT 
3. TEMPLE N STR 

. TEMPLE N RHT 


5. TEMPLE N © 

6. STANIFORD Cer 
7. STANIFORD RHT 
&. STANIFORD LFT 


9. STANIFORD 
0. STANIFORO 
1. STANIFORD 
2. STANIFORD 
3. CAMBRIOGE 
4. CAMBRIDGE 
5. CAMBRIDGE 
6. CAMBRIDGE 
7. CAMBRIDGE 
8. CAMBRIOGE 
9. CAMBRIDGE 
Q. CAMBRIDGE 
1. CAMBRIDGE 

. CAMBRIDGE 
3. CAMBRIDGE 
«+. CAMBRIDGE 


eer rcomMmmmmmamrammezaununununwnn 
i= 
Ba) 
a 


RECEPTOR LOCATIONS 


. BENCHES 
STORE 24 
SUN TUEY 
PLAYGROUND 


IN 
IN 


IN 
IN 


1990 VERSION 


RUN: CAMBRIOGE/STANIFORO 1991 EXISTING 8HR 


cM 
MINU 


mes 


VO = +0 CM/S 20 = 321. 
CLAS = 4 (0) ATIM = 60. 
= LINK COORDINATES (M) 
eX) vay x2 
* 45.4 9.1 45.4 
. 25.9 18.3 45.4 
bd 44.8 27.4 45.4 
3 49.4 Sets 45.4 
= 45.4 9.1 45.4 
a Sig tl AS Soul 
a 31.4 28.3 Sige 
* 49.4 6.7 S27) 
* 25.9 18.3 Sih 
~ Big! rise) 35h 
- 314.4 28.3 31.4 
= 44.8 427.3 44.8 
* 24.7 Ties Coe 
* 24.7 Gn SiC ae 
* 44.8 27.4 24.7 
* 49.4 oma eels 
* 24.7 Thies: “8.4 
- 4.7 Ger 19.5 
- 449.3 aay 49.4 
. 50.6 18ie3 +50.5 
- 25.9 18.3 50.6 
# 96.8 27.4 S0Le 
* 50.6 lig23 af5 
= -374.0 18.3 25.9 
= COORDINATES (M) 
= x if Zz 
. 68.6 46.6 
* 54.9 3.0 
© 21.6 3.0 
* 18.3 71.9 


(Uy er ey) St ay er ytd es TY ee ey eo 


MIXH = 


850. M 


AMB 


LENGTH 8RG TYPE 


3.0 PPM 


Ble 
(G/MI) 


PAGE 


H 
(M) 


Loge Cal Wall dl CA CY CAI CA UC CT CC CE Cd Cal CCU Ca ge Cn CC 


— 


= 
oN ONDOODOODODOOOF DOO DO 


moomoroomowmwowororoaoerooewnwonwantdanwanwWa® @ 


=e Stay a = 
Nun ON h YM O hf 


1 


V/C QUEUE 
(VEH} 


02 a 


fh Sam 
26 2a 


765 ae 
wee By 
7G (Gaal 


PAGE 2 
2OB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIDGE/STANIFORD 1991 EXISTING SHR 


MQQEL RESULTS 


REMARKS : In search of the angle corresponding to 
the maximum concentration, only the first 
angle, of the angles with same maximum 
concentrations, 1S indicated as maximum. 


awiINO ANGLE RANGE: 10.-360. 


siNOQ * CONCENTRATION 
=NGLE * (PPM) 
BecGR)* 8—C1 REC2 RECZ RECS 


oe Genoa Sop ooS 85 Hee csomoeoos 


“Urea fo? OD Bee 
ee 5006 680) S 8 
See ees Fo Sho 
Pee seo) 8.56 C84 5G 
Pome srOneessce | 7.8 35.0 
a2, 2 Bill a ce er) 
SreeceeseO 7.5 8.0) 3.5 
Sesion? 8 f28— 3.76 
seo oo «66665 688 
mer 568 4.8 5.1 6.1 
Bee, 820) 3.90 lw. 0 4G 
eee Se | 8250608 LD 
Bors eee 3.5 3.) 5.4 
Pome Sc S.1 5:9 
Bee Se 6 6322063.0 0 «6620 
POeceieres.c 35.0) ‘Sef 
Bermen 569 S22 3.5 520 
mo * 6 UO O51 Mae Sao) 
sec Sal 325° 4.2 
_ COG ee: aee ea| Sal dio) 
Se Mail Bal 
[Sore set Se Siig 
ecco ee see 36 
oS See yep Sere 
oo Sot Gael See) 

¢ Ball pte = Seth) 7 2385) 

7 Gol Go@ “eke Bias 

2 eye) Feast fea? Sate) 

& Bobl all aS  Sie@ 

o eer eigel etatel Bint 
S35 Ger Sat Set) 

S Be Fath Geb Held 

2 85 Fa nS Bete) 

Bos fel Elte Mel) 

To Sa soar Se 
casio SI SHG Seles) 


fr20 - Program terminated. 


CAL3OHC: LINE SOURCE DISPERSION MODEL - MARCH, 1990 VERSION 


JOB: SHRINERS HOSPITAL AIR QUALITY 
DATE: 10/15/1991 TIME: 13:22:19.44 


SITE & METEOROLOGICAL VARIABLES 


CM 


R 


UN: 


MINUTES 


VS = .0 CM/S vO = .0 CM/S 20 S24, 

Urs 1.0) M/S CLAS = 6 (D0) ATIM = 60. 
LINK VARIABLES 

-~INK DESCRIPTION = LINK COORDINATES (M) 
Xt) Y1 ke 
1. TEMPLE N IN a 45.4 9.1 45.4 
2. TEMPLE N LFT bs 25.9 1823 45.4 
3. TEMPLE N STR < 446.8 27.4 65.4 
+. TEMPLE N RHT a 49.4 6.7 65.4 
5. TEMPLE N Q =) 45.4 eign! $5.4 
6. STANIFORD S LFT IN * Sieipll 28.3 5570) 
7, STANIFORD S RHT IN * 31.4 28.3 31.4 
8. STANIFORD $ LFT G 49.4 eigit 3571 
9. STANIFORD S$ RHT & ore) 18.3 31.4 
10. STANIFORD S LFT O * gS 26.35 3561 
11. STANIFORD S RHT QO * 31.4 28.3 Silee 
12. STANIFORD N OUT - 44.8 427.3 54.8 
13. CAMBRIDGE E LFT IN * PabeXe ilies eSrone 
14. CAMBRIOGE E STR IN * 24.7 Oren 2375.2 
15. CAMBRIOQGE E LFT . 44.8 27.4 26.7 
i6. CAMBRIDGE E STR x 39.4 6.7 24.7 
1?, CAMBRIDGE E LFT QQ * asl Nees) 2 5u5) 
18. CAMBRIDGE £ STRQ * 26.7 (iare 17.6 
19, CAMBRIDGE E OUT ms 249.3 Neth 49.4 
20. CAMBRIDGE W IN a 50.6 18.3 +50.5 
21. CAMBRIDGE W STR = Paste) 18.3 Ses 
22. CAMBRIDGE W RHT = 34.8 GES 50.6 
23. CAMBRIDGE W Q SS 50.6 18.3 109.7 
24. CAMBRIDGE W OUT ke -374.0 Weioe) 25.9 
RECEPTOR LOCATIONS 
t! COORDINATES (M) 
RECEPTOR w x yi 2 

1. SENCHES 08.6 46.6 
2. STORE 24 * 54.9 320 
3. SUN TUEY * 21.6 zate) 
«. PLAYGROUND ai 18.3 lee) 


NNW Dann nWS We ON Ws ft om gs eee oo 


CAMBRIDGE/STANIFORO 1994 NO BUILO THR 


MIXH = 


LENGTH 
(M) 


850. M 


AMB 


BRG TYPE 


(DEG) 


= 5.0 PPM 
VPH EF 
(G/MI) 
Se SSos 
5, S55) 
2.5555 
ee S53 
1523. 100.0 
Cali Taeye) 
311. 45.9 
Ce, Soe 
Silo  Sisks3) 
1523. 100.0 
844. 100.0 
832. 36.9 
493. 75.1 
848. 75.1 
493. 55.3 
848. 55.3 
1156. 100.0 
624. 100.0 
1C68= 75.1 
NS O4e amar ocal 
Cir. SIGs) 
Mf. Sad} 
1981. 100.0 
12g0. eso 
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JOB: SHRINERS HOSPITAL AIR QUALITY 


MODEL RESULTS 


R 


aIND AN 
yINO * 
ANGLE * 
eOEGR)* 
ea 
Eo. * 
Bo. * 
on, 
SO. * 
BU), * 
fo. * 
eo. * 
2) aid 
m0. * 
mo. | 
20); * 
oo. * 
0), * 
oo. * 
m0. * 
mio. ° 
moo. = * 
39. + 
0. * 
aa. «| 
=O. * 
—. * 
oi, = 
760. * 
7. * 
S(O 
7. * 
370. * 
oO. * 
=). * 
539 * 
540 "i 
oo. =C* 
ou. * 
“AX * 
mar. = 
5216) 


EMARKS : In search of the angle corresponding to 
the maximum concentration, only the first 
angie, of the angles with same maximum 


concentrations, 


GLE RANGE: 10.-360. 


CONCENTRATION 
(PPM) 


REC REC2 RECS RECS 


Ss) 


OVOONOFUMMNM MU 
iw 
URUROAFOAUNANNUAW oD 
= 
OW 
Syn a Se SSS he 5 ee oe 


NMN@OWODOSDOCVND DO © 
SS oa SY 5 me) SE ey SI os Se eS ee ee 
= 
Qo 
OM OU WMA AA nr rh ri 
wmws ¢£ 


u MIO © F 


Owe 


UE 


Gil 6) oy wey S) WO Vn (ND we) => 5 CS) Wa A) Og ey Fe 


mum ooeaw ww 
OO OWN - & 
Win NN = WO vl 


Se 
~oOoF-N | OVO MOwA AAA A OH 


wun onoaodc an nynn wo 


iS tnaicated as maximum. 


RUN: CAMBRIOGE/STANIFORD 1994 NO BUILO THR 
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JOB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIOGE/STANIFORD 1994 NO BUILO SHR 
DATE: 10/15/1991 TIME: 13:23:27.66 


SITE & METEOROLOGICAL VARIABLES 


VS = UMGM YS) VO = .0 CM/S ZO = 321). CM 
u= 1.0 M/S CLAS = 4 (0) ATIM = 60. MINUTES MIXH = 850. M AMB = 3.0 PPM 


LINK VARIABLES 


LINK DESCRIPTION = LINK COORDINATES (M) z LENGTH BRG TYPE VPH EF HO OW V/C QUEUE 
* xd Y1 X2 Y2 m (M) (OEG) (G/M) (M) (M) (VEH) 
1. TEMPLE N IN < 45.4 ai 45.4 =390.8 * 400 180. AG 5. 34.6 -2 9.6 
Cee TEMPER NET cf ey) 18.3 65.4 Cale 22 115. AG a 2 GSS 
3. TEMPLE N STR v 44.8 27.4 45.4 e1 * 18 178. AG 2. 34.6 so 96 
4, TEMPLE N RHT q 49.4 6.7 45.4 weil 5 302. AG (es 66 es a 
5. TEMPLE NO . 45.4 9.1 45.4 8.6* 1 180. AG 958. 100.0 eal Wael 02 al 
o. STANIFORD S LFT IN * 35h 28.3 Bo 2 Bere 400 360. AG lial Gee pel ole) 
7. STANEFORD S RHT IN * El a 28.3 31.4 428.2 * 400 360. AG 243. 28.1 pal SiG 
8. STANIFORD S$ LFT : 49.4 6.7 3551 2050 26 326. AG Wale btAate) a SG 
9. STANIFORD S RHT tt 25.9 18.5 31.4 28.35 * im 29. AG 243 34.6 pe) ais 
10. STANIFORO S LFT Q * Seal Zens 3561 Si.6 * CS 360. AG 958. 100.0 3 9.8 3/6 See 
11. STANIFORD S RHT Q 31.4 28.3 31.4 41.5 * 13 360. AG 531. 100.0 is 9.8 «20 gee 
12. STANIFORO N OUT « 44.8 427.3 44.8 highs te 400. 180. AG CH, 265 73> len8 
13. CAMBRIOGE E LFT IN * 24.7 Tees 5 ee Wi oek 400. 270. AG 385. 28.1 3 9.4 
14. CAMBRIDGE E STR IN * 24.7 6.7 =375\.2 Gait 7 400 270. AG Cis. ei somliene! 
15. CAMBRIDGE E LFT “ 44.8 27.4 2G Wags) 26 231. AG 385. 34.6 ey lath 
16. CAMBRIOGE E STR rf 49.4 6.7 24.7 Cialh 25 270. AG 611. 34.6 poniliges: 
17. CAMBRIOGE —E LFT OQ * 24.7 Wiss) Oat Utgst 34 270. AG 727, 100.0 3 9.4 (67 “Sea 
18. CAMBRIDGE E STRQ * este 6.7 WCETE Oui 5 270. AG 392. 100.0 -o) i2eSieen 
19. CAMBRIDGE & OUT = 649.3 6.7 49.4 Sale oe 400 270. AG 83535 eucesel ae) ale! 
20. CAMBRIDGE wW IN : 50.6 16.3 450.5 18.3 * 400 90. AG 1017 28.1 63) Wace! 
21. CAMBRIDGE wW STR ie 25.9 18.3 50.6 18.3 * 25 90. AG 754 34.6 sa 12.8 
22. CAMBRIOGE W RHT G 34.8 27.4 50.6 Helse 11 148. AG 263. 3656 ost Oath 
23. CAMBRIOGE W O = 50.6 18.3 88.8 18.5 * 38. 90. AG 1246. 100.0 3 12.8 ,69 Gag 
24. CAMBRIDGE w OUT * -375.0 18.3 25.9 16.3) * 400 90. AG 999 28.1 <2 Veue 
RECEPTOR LOCATIONS 
* COORDINATES (M) « 
RECEPTOR o X if 2 a 
1. BENCHES . 68.6 46.6 1.8 a 
PES OREM es a 54.9 3.0 1.8 Y 
Sa SUNS TUE, 21.6 3.0 ete * 
«+. PLAYGROUND = 18.3 71.9 ie 
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JOB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIDGE/STANIFORD 1994 NO BUILO 8HR 


MODEL RESULTS 


REMARKS : In search of the angle corresponding to 
the maxrmum concentration, only the first 
angle, of the angles with same maximum 
concentrations, 1s indicated as maxtmum, 


a4IND ANGLE RANGE: 10.-360. 


«IND * CONCENTRATION 
“NGLE * (PPM) 
(2EGR)* REC1 REC2 RECS RECS 


“Glo SF Ball epee Se) 
PS RON A0N 6.400526 
Sole <8 Bale veel Go Bale) 
PUM EORO ce 7.5 3. 
cope ee osO 725 f.0' 3.5 
FORCES Olt cd. (6.8 3.5 
Seer es o-O) 6.8 7.0 5.4 
SOs ose O.e Os 3.6 
SU ore 5.5 529 93.6 
pve Seo 4.6 458 329 
“Wola Bits jeer RE a ee | 
lee oar 8.6 3.3 4.5 
Um MEnceme Sc 5.1 Sel 
ole 9 ere Berea Sy sie 
SUrmceecne eS.) 5.0! 5.6 
eOreeto re 3-2 3.0 5.6 
mo: 7 See 3.1 S22 456 
We * BAS Bint Sigs aes 
50, SoS Sia eee) 
AO. = el Sel Mei Ses 
eo ee SN 3.1 | 3AF 
Owe Oo. Sb) | a6 
sO 2 Bhat)” Bier ear toto) 
cay 9 Sint Sigey Sige Bara 
eo eon 2.5 3.6 
EO oes 6.8 Sef 5.4 
Pee eo) 56d OS. 
Se 2 Sed eae yaa sete) 
SU One Oe) a (3110 
We 8 Bee Gate igs Sai) 
aes 600 7.6 3.0 
EeOmeec So 6.65 Fi~ 3.0 
8505 9 BisSi tein ee Sta) 
Salle 4 SSS iia vo Sale) 
BSO. = 3.5 oe Tinisy So 
POOP MECeNOoe fas 8.5) 36 


Stop - Program terminated. 
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JOB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIOGE/STANIFORD 1994 BUILO TKR 
CATE: 10/15/1991 TIME: 13:26:34.23 


SITE & METEOROLOGICAL VARIABLES 


VS = .0 CM/S VO = .O CM/S 20 = 321. CM 
uU= 1.0 M/S CLAS = & (0D) ATIM = 60. MINUTES MIXH = 850. M AMB = 5.0 PPM 


LINK DESCRIPTION = LINK COORDINATES (M) ‘ LENGTH BRG TYPE VPH EF H W V/C QUEUE 
ig x1 ‘al x2 Y2 * (M) (DEG) (G/M1) (M) (M) (VEH) 
1. TEMPLE N IN - 45.4 9.1 45.4 =390.6 * 400 180. AG 5 Bae) 2 9.8 
2. TEMPLE N LFT * 25.9 1883 45.4 eal & ae 115. AG Pe BES ner ala! 
3. TEMPLE N STR S 44.8 27.4 45.4 C4) 3 18 178. AG Ge Seles) Be Vai) 
4. TEMPLE N RHT q 49.4 6.7 65.4 Call 32 5 302. AG 1 55,83 aot Gold 
5. TEMPLE N O ia 45.4 9.1 45.4 8.6 * 1 180. AG 1523. 100.0 ger Sets) 2 ai 
6. STANIFORD S LFT IN * Baal Zon SS 428.2 * 400 360. AG 220 45.9 per Sats! 
7. STANIFORO S RHT IN * 31.4 28.3 S128 623.2 * 400. 360. AG ens  Geie& oe) 
8. STANIFORD S LFT 49.4 Gal Sil Gales) 26 326. AG 220k (95).5, ae} Wl! 
9. STANIFORD S RHT a 25.9 18.3 31.4 ey Od in| 29. AG 311 Soe5) Re) etal 
10. STANIFORD S LFT OQ = 55. 28.3 S501 84.4 * 56 360. AG S23" 00k ei Gi i 9 
11. STANIFORD S RHT © bi 31.4 26.5 31.4 45.5: * 17 360. AG 844, 100.0 ~5) SESteSs e.9 
12. STANIFORO N OUT = «4.8 427.3 44.8 ote © 400 180. AG 832 36.9 pei ats) 
13. CAMBRIDGE E LFT IN * 24.7 les SSiane, Wiehe 400. 270. AG 493 ml 3 9.4 
14, CAMBRIDGE E STR IN * 24.7 6.7 ~375.2 isch 400 270. AG 848 el aa) Wate! 
15. CAMBRIDGE E LFT g 44.8 27.4 4.7 West 26 231. AG (iia, bine) 3 9.4 
16. CAMBRIDGE E STR . 49.4 6.7 24.7 Gort 25 270. AG 848 Bind oo lees 
17. GAMBRIIDGE E€ILFT @ * 26.7 Tes - 26.3 lesa Si 270. AG 1156. 100.0 -3 9.4 286m) Sea 
18. CAMBRIDGE E STR GQ * 24.7 Gan 17.6 ny iq 270. AG 624. 100.0 Bey eet ele) 2 | 
19, CAMBRIDGE E OUT oq 449.3 6.7 49.4 6.7 * 400 270. AG 1OGS rola me) Wats! 
20. CAMBRIDGE W IN 50.6 18.3 450.5 1363°* 400 90. AG 1304. 75.1 Rey ate) 
21. CAMBRIDGE W STR e 25.9 18.3 50.6 Relay Pals 90. AG O67 oes as cats) 
22. CAMBRIOGE W RHT 3 ~4.8 27.4 50.6 ee) alee 148. AG Sire “Seed poi lat 
23. CAMBRIDGE w O = 50.6 18.3 109.7 12.3) * 59. 90. AG 1981. 100.0 3 12.8 68 Sie 
24. CAMBRIDGE w OUT . 374.0 18:3 25.9 18.3) * 400. 90. AG 1280. 55.3 pet leis) 
RECEPTOR LOCATIONS 
= COORDINATES (M) hs 
RECEPTOR - x Y z a 
1. BENCHES 68.6 46.6 1.8 * 
2. STORE 24 54.9 3.0 pie x 
3. SUN TUEY * eles 550 1.3) * 
~. PLAYGROUND ig 18.3 fale?) leis 


JOB: SHRINERS HOSPITAL AIR QUALITY 


MOOEL RESULTS 


REMARKS : Im search of the angle corresponding to 
the maximum concentration, only the first 
angle, of the angles with same maximum 

1s indicated as maximum. 


concentrations, 


aINO ANGLE RANGE: 10.-360. 


alNO * CONCENTRATION 
ANGLE * (PPM) 


RECS 


SCO WON NOOO De 


— 
= 


ee 
—- —M — 


UUNMANWKMMAKHHNAOOOAONNNNODOO 


Gz (iS) te) (S) S) SS S&S) A) SI Gn Ke SS ah a) a) a) on OS OS CS fon De oy) Pe SQ a i 


ROEGR I= REC REC2 RECS 
Qs Sisal aSece s alecalo) 
ID. " ~ Sal) Wee eet 
BO * 5.0 14.5 15.4 
Da 4 By Wesel ABEL? 
SQ,  Bieltl TWepasy Mes) 
ado % Sell Vee Wee) 
Wore oe 652 1467 
30, 2  Sists Weieiey ete] 
ADs SF iesh  USeré WaMein 

SOO eve N05 a7 

NG, 3 Bete tect ee 1) 

Dn Se ela Cia re 

WD. % Bah Sieh Bias} 

Oe HORI 5.6 5.1 

Soe S NOR0 5.5  S2t 

ScUree se OeN 56 Scat 

20 =) 0%) Seo? S49 

wcOe = (Oey 5.4 5.6 

BCreas eee 553; | Sav 

Wo Sh EP Sheena 

ei SES Sie Siete 

Oe tee 55 S15 

Se” Ff 5.5 5.3 

EO ~ O47 6.0! 6.4 

8M, Ue gel Tei) 

eo One 10h) 10.9 

BOPeer Ge tS) 1525 

SO 2.5 16.0 16.7 

Ls 2 Wes Weel thei} 

PUUMECeicose cso 16.5 

SQ, “Wag We sbi TRS) 

225 tes) Weini)  Weigs 

Boe = 6.46 13.9 15.1 

SoU 6.) 4.7 14.57 

cme ony 15-0 15.5 

585 Yo Sine) kee ies) 
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CAL3QHC: LINE SOURCE OISPERSION MODEL - MARCH, 1990 VERSION PAGE 1 


JOB: SHRINERS HOSPITAL AIR QUALITY RUN: CAMBRIOGE/STANIFORD 1994 BUILD BHR 
DATE: 10/15/1991 TIMES WSi251159 811 


SITE & METEOROLOGICAL VARIABLES 


4S = .0 CM/S VO = .0 CM/S 20 = 321. CM 
U= 1.0 M/S CLAS = 4& (D) ATIM = 6D. MINUTES MIXH = 850. M AMB = 3.0 PPM 


LINK DESCRIPTION S LINK COORDINATES (M) . LENGTH 8RG TYPE PH EF HW V/C QUEUE 
eH 11 X2 Y2 ® (M) = (DEG) (G/M1) = (M) (M) (VEH) 
1. TEMPLE N IN - 55.4 Od 45.4 =390.6 * 400 180. AG 5, 34.6 a8) Sal 
2. TEMPLE N LFT i! Lone) 18.3 45.4 Ora 22 115. AG Pa hates ae) Waksl 
3. TEMPLE N STR S 44.8 27.4 45.4 il 18 178. AG in Si4anle) cet @E 
~. TEMPLE N RHT rd 49.4 6.7 45.4 eal! 5 302. AG 1 34.6 Pe es: 
5. TEMPLE NO 5 45.4 9.1 45.4 Gigi) 1 180. AG 958. 100.0 ey es oll al 
6. STANIFORD S LFT IN * usta 28.3 S51 428.2 * 400. 360. AG We, as) 13) 6958 
7. STANIFORD S RHT IN * 31.4 Coes 31.4 628.2 = 400. 360. AG 243 28.1 -o 98 
8. STANIFORD S$ LFT * 49.4 6.7 SS rashes os 26 326. AG 172. 34.6 3 9.8 
9. STANIFORO S$ RHT 25.9 18.3 31.4 Galash 1 29. AG 243, 34.6 ne) Saleh 
10. STANIFORD S LFT Q * Bor 28.3 S51 Hess 24 360. AG 958. 100.0 3 958) 280 ang 
11. STANIFORD S RHT QQ * 31.4 28.3 31.4 Aish 13 360. AG 531. 100.0 73) (98) 2 ema 
12. STANIFORD N OUT = 44.8 427.3 44.8 27.4 * 400 180. AG 650 wes) Bey Weels! 
13. CAMBRIDGE E LFT IN * 4.7 ites) ise Vitesy Y 400 270. AG 385. 2801 eer Hoth 
14, CAMBRIDGE E STR IN * all 6.7 Mish ar Gaia 400 270. AG 611 28.1 oA) Wale! 
15, CAMBRIOGE E LFT . 448 27.4 24.7 ipo 26 231. AG 385 34.6 a5 9.4 
16. CAMBRIDGE E STR 2 49.4 oil 4.7 Gall 25. 270. AG 611. 34.6 TSalicne) 
17. CAMBRIDGE E LFT GQ * 24.7 aes -9.7 Wikeee 34 270. AG 727. 100.0 3 954 267 Sem 
18. CAMBRIDGE E STRO * 24.7 Coif 19.7 au 5 270. AG 392. 100.0 ay Weal) 2 8 
19, CAMBRIDGE E OUT a 449.3 (hat 49.4 Sale o 400 270. AG 834. 28.1 souilens) 
20. CAMBRIOGE wW IN : 50.4 18.3 450.5 sees 400. 90. AG 1017. 28.1 5 tee 
21. CAMBRIDGE WwW STR e 25.9 Males 50.6 hast 25 90. AG (54m S420 ea Wt 
22. CAMBRIOGE Ww RHT = 4 8 27.4 S06 2.5 11 148. AG 263 34.6 poe ath 
23. CAMBRIDGE WO 2 50.6 Nees 88.8 eka eh 38. 90. AG 1246. 100.0 -3 12.8 .69 Gme 
2+. CAMBRIDGE W OUT v ied 18.3 25.9 Va te 400. 90. AG 999, 28.1 oo Nee 
RECEPTOR LOCATIONS 
2 SMMADINATES (M) : 
RECEPTOR & x Y 2 s 
1. BENCHES © 68.6 46.6 Vek 
2. STORE 24 G $4.9 Ueto) iheish 3 
3. SUN TUEY is 21.6 3.0 ise ie 
+. PLAYGROUND a 18.3 71.9 es) 42 


JOB: SHRINERS HOSPITAL AIR QUALITY 


MODEL RESULTS 


REMARKS : Im search of the angle corresponding to 
the maximum concentration, only the first 
angle, of the angles with same maximum 

is indicated as maximum. 


concentrations, 


wiNQ ANGLE RANGE: 10.-360. 


wiND * CONCENTRATION 
ANGLE * (PPM) 
{DEGR)* REC] REC2 REC3 


OMEeSe | 6.9! 8.5 
oO 7a (0 8.4 
BORO: fal | 069 
mCi Held) Tene Ts 
30g 4 5.0 Meal [0 
als % Sel) ted tees) 
mo * 3.0 6.8 7.0 
Sle oF Deal Gme o.7 
Do Ss 3.4 2 5.9 
nog. * Biglsh 4.6 4.8 
mio. * Sats) Sais) Byte) 
“a, Sigl)  Siges a8 
SmeeceeGecs 320 32) 
"3G, 2  The5)  eeEeial 
ou. * 4.9 au] 3.0 
of, @ Bee ee sil 
nO. * 5.4 3.1 ae 
“GO. 2 Soh sel sta 
“Sl 32 Ge iui as) 
oo. * aol) Sree Sil 
20s 4.9 3.1 ano 
E20. * 4.8 Sell a) 
PSOne a0) 5.2 Sie 
239, 9 SoG Bethy Bigs! 
230, © Sb) Bist asee| 
230, 8 Soh ek ey 
af ee +9 5,8 0.0 
23, 9 Gee eat welll 
Be). * Sate Ge fea) 
Si, Sigs) Westerns) 
Sl, © Sie al) eae) 
320), “F  Sias) tein rane 
m0. = aieo 6.8 oS 
Sle 325 Teal Toe! 
0, * 3.5 es fae 
ell, Be aa eles} 


stop - Program terminated. 
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RUN: CAMBRIOGE/STANIFORD 1994 BUILD 
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C.7 Garage Analysis Calculations 


5582-201 /IND-4012 


C-8 


MODIFIED VOLUME 9 


WORKSHEET 3 


AREA SOURCE EMISSIONS FOR VENTILATED GARAGES* 


Job No: 5582-2C | 
Project Name: SaRivEeEes resP ita 


5) Lees Gaara Qeerene 
eg 


Case: BAA \-Hae 


(eee MOVEMENT IDENTIFIER: 


1. Base Running Time 


a. Distance (m) 
(8) b. Vehicle Speed (mph) 
c. Movement Time (s) 
(la / (1b * 16Q4 sym. ne /seces)) 
d. Additional Movement (s) 


2, Neca (Ss) (le = lel) 
(V) 2. Volume (veh/hr) 


3. Excess Running Time 

a. Opposing Volume 

b. Capacity (veh/hr) 
(Hwy Capacity Manual) 
Vol. to Capacity ratio 
Excess run time (s) 
([2/(3b-2)] * 3600/3b} 


2) 


(T) +. Total Running Time (s/veh) 
(le + 3d) 


Emissions (g/mi) 
(Mobile4) 


~ 
m 

~~ 
e) 


(Q) 6. Emission Rate (qd/s) 


(Pee eV sae (nr 7/36 


Nen-stadium, supervised garages, 


oye. 


Gr072 


00s)*} 


less than 95% occupied 


MODIFIED VOLUME 9 WORKSHEET 3 


AREA SOURCE EMISSIONS FOR VENTILATED GARAGES* 


Job NG: 5S Ga-2C | 
Boas Name: Sees Hien | 


Site: Srna Coe 
oe AY 


case: id §. 
Cy MOVEMENT Se DE NMEh enn: 


1. Base Running Time 


a. Distance (m) (ae Loo 
(Ss) b. Vehicle Speed (mph) iQ> TO 
c. Movement Time (s) NE 30 
(La JC 1b 1 cdm/m « hr/36CLs )) 
ae ea email Movement (s) <2C 3O 
GS, Wenge (S)) (ike => Wel) a ee 
(vj) 2. Volume (veh/hr) I~ Iq 
3. Excess Running Time 
a. Opposing Volume WA STS 
b. Capacity (veh/hr) eA YF 
(Hwy Capacity Manual) 
ey Well. (Se Ceyacetiqy? ieehcate: WA O.C% 
d. Excess run time (s) WIA C227 
i [2/(3b-2)] * 3600/3b} 
(Hip f4e fetal Running Time (s/ven) sc EO 
(oS = Beh) 
(E) 5. Emissions (g/mi) URE LI VASES 
(Mobiled¢) 
(Q) 6. Emission Rate (g/s) Qs 


( S(TE*EG*Vy* (nr/2600s)°} 


Sj) 3 


"Non-stadium, supervised aarages, 


Date: 9/13/% | 
Bye iS Ss 
Chi keby 


less than 95% occupied 


Job No: 


MODIFIED VOLUME 9 WORKSHEET 3 
AREA SOURCE EMISSIONS FOR VENTILATED GARAGES* 


eee HO / 
Project Name: Syriners thespitetl 
Site: Shrneny Coca 
Case: Gey ich = prock qege Aor 


Go ee VOVEMENT SE DEN Dal hyip R’: 


the 


(S) 

(an 2. 
3 

(J) 4 

(a) 5. 

(Q) 6 


ao 


le 
a 


Be 


Cc. 


Base Running Time 
Distance (m) 

Vehicle Speed (mph) 
Movement Time (s) 

(la / 1b ¥ Mmm ~ br /20Cs) 
Additional Movement (s) 
Vocal (Ss) (le = tel) 


Volume (veh/hr) 


Excess Running Time 
Opposing Volume 
Capacity (veh/hr) 

(Hwy Capacity Manual) 
Vol. to Capacity ratio 
Excess run time (s) 
(12/7 (3b=2) || * 3600/25) 


Total Running Time (s/veh) 
(LQ se Zell) 


Emissions (g/mi) 
(Mobile4) 


Emission Rate (g/s) 


Date: Y13/4/ 
By: MIS 
Cla’ ie lowe 


In Ou 
1 Oa 
we 30) 
ao L 
oh) Se 
WA 57S. 
A ST 
LA CEG 
NA CA 
Boe 
A471 OS 
aS, 


{ S(Ty*Eq*Vy*Si) * (hr/3600s)") 


* : r 
Non-stadium, supervised garages, 


less than 95% occupied 


— 
eae ASSO EAVES. IMG. 108 NOLS eae. 
ENGINEERS, ee CONSULTANTS & S=LANNERS SHEER NO OF _— 
PROJECT Shp cs Ln kn DATE tas 

: comp._4275 cHeck —_ 


SUBJECT 


/ 


; je) = EM ok. 
ee Peck pr eC! blirkshee r = 


~~ 


y ey Soe fee 5 1) eae oe ~ 
“Gan 7 POG OTR LS FP EHIC ALIS AL) 73 Te Ce 


~ aa Ge = Soe a4 Wie. : : 
~ S54 idl 1S (o ee , oS as off fa 2 ) V2 ¥Q + ie pn 
~ Th oe 5 ne a . ; ‘ ; : ; a R 

he YO ~ [~ 242) Vg 3 tee is Ce 


FIGURE 


m 
JOB No. SSee-ac/ 


hm HMM ASSOCIATES, INC. 
SHEETNO.c2t— OF -a2_ 


ENGINEERS. ENVIRONMENTAL CONSULTANTS & PLANNERS 
—ev“'veeere=e=—=«S 
(ee DATE a em 


PROJECT < iy. 
SUBJECT ———— PTOI comp. AZES cHEck___ 


s Z 
Lem brent CEg Dee Pre UES, 


Oe 
& y 
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RUN: BLOSSOM/OCONNELL 1994 BUILD NO QS GARAGE 
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| Appendix D 


Solar Glare 


The following Appendix is from a procedure for estimating reflected sunlight 
provided by the BRA. 


5582-204/IND-3956 


HOW TO DIAGRAM REFLECTED SUNLIGHT PATTERNS 


Identify month and time periods that are to be diagrammed (see Chart 1). 

Qur major concern is when reflective (secondary) glare is visible within the 
average human cone of vision, defined as an angle 30 degrees above the 
horizontal. 


| 
| 
A. To determine the angle at which sunlight is | 
reflecting off the building face in plan, 
first find the azimuth for the appropriate 
time period/month (see Chart 1). 


TRUE 
NORTH . B. For example, for January 21 - 3:00 a.m. the 


azimuth is 54.6° east of south. For January 21] 
4:00 p.m. the azimuth is 54.6° west of south. 


C. Take an area map showing the proposed structure 
in plan and overlay a true north compass. Tne 
appropriate azimuth angle should then be 
measured from the south arrow either west or “Ss 


| 
Once the sun's angle (azimuth) in plan is 


determined, extend parallel lines to the build- 
ing faces that are exposed to the sun's rays. 


| 


D. Since light is reflected off a specular 
surface at the same angle it strikes it 
(measured from an imaginary line perpendicular 
to the surface), we can determine its angle 
of reflectance with the horizental if we know 
its angle of incidence relative to the 
horizontal. 


(3 


REFLECTED 
SUNLIGHT AREA 


The sun's rays should be projected to the 
corners of the building faces reflecting sun- 
light and the appropriate reflectance angles 
should be determined. This will define the 
width of the reflected sunlight only and not 
the length. 


F, To determine the distance (length) that 
reflected sunlight is projected, identify 
the appropriate altitude angle for the time 
period we are diagramming for (see Chart l). 


. G. Since light is reflected off a specular 
i@* surface at the same angle it strikes it, we 
can determine its angle of reflectance with 
the horizontal in elevation and thereby 
determine where it strikes grade and the 
distance away from the building that it may 
impact pedestrians. : 


In an elevation drawing (to scale), locate 
matt 4MOE «your proposed building with the grade line. 


REFLECTED IN 

SUNLIGHT AREA OPELULAR, FALE Project the sun's ray, using the appropriate 

(x UNE FT) altitude angle to the highest point of the 
ELEVATION structure which will reflect sunlight. Ex- 


tend the reflected ray until it intersects 
grade level. Measure the distance from the 
building's face to the intersecting point 

to determine the reflective sunlight area. 


H. Referring back to drawing ©. (azimuth 
and reflectance angle in plan), take t! 
measured distance determined in drawin: 
G. and scale along the reflecting 
angles extending from the corners of t! 
building. A parallel line to the buil) 
ing face reflecting light should resul’ 


delineating the reflected sunlight are| 


Pos 
| 
one PROPOSED | 
PuiLDING |. Important Note: When the reflected su 


CAME HELGE) (HiGM- UE) d : ; 
‘ light area is diagrammed, superimpose 


adjacent buildings which will intercerz) 
reflected sunlight rays. Use elevatic 
drawing showing actual height of build 
ings to determine reflected sunlight 
areas and transpose to plan drawing. 
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REFLECTED = ee 
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Y | 


PROPOSED BUILDING 
BD. (HIGH RISE) 


HIGH RIZE 
(SAKE HEIGHT) 


J. Continue to follow the 
same procedure for othe 
times of the same day | 
to develop a composite] — 
reflected sunlight | 
diagram. 


Note: By interconnecti: 
diagrams for different 
time periods of the day 
overall solar reflecti 
spot glare pattern is 
determinec. 
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Appendix E 


Revised Schematic Design Submission 
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Appendix F 


Map Amendment No. 281 
"U" Designation for Shriners Burns Institute Site 


Map Amendment Application No. 341 

Boston Redevelopment Authority in 
behalf of the Shriners Hospitals for 
Crippled Children 

West End: Blossom Street 
"U" designation for Burns Institute 
site 


MAP AMENDMENT NO. 281 


THE COMMONWEALTH OF MASSACHUSETTS EFFECTIVE 
June 12, 1992* 
CITY OF BOSTON 


IN ZONING COMMISSION 


The Zoning Commission of the City of Boston, acting under Chapter 665 of the Acts of 
1956 as amended, after due report, notice, and hearing does hereby amend “Map 1 
Boston Proper,” of the series of maps entitled "Zoning Districts City of Boston,” dated 
August 15, 1962, as follows: 


By granting the designation “U", indicating an Urban Renewal Area overlay 
district, to the existing H-3 designation of a parcel of land in the West End district 
of Boston Proper, which parcel is bounded generally by Blossom Street to the 
west, William Cardinal O'Connell Way to the north, St. Joseph's Church and the 
Regina Cleri House to the east, and the Blackstone Apartments to the south, 
and is more particularly described in Exhibit A attached. 


Said land, which is in Subdistrict M of the Downtown Interim Planning Overlay 


District (IPOD) for the remaining period said IPOD is in effect, constitutes 
Parcel 8 of the West End Land Assembly and Redevelopment Project Area. 


*Date of public notice: April 13, 1992 (see St. 1956, c. 665, s. 5). 


NPZ6/11.MAA 
061292 


EXHIBIT A 
PROJECT SITE 


A certain parcel of land situated in Boston, Suffolk County in the Commonwealth of 
Massachusetts, bounded and described as follows: 


Beginning at a drill hole on the southerly side of William Cardinal O’Connell Way, said 
point being the most northwest corner of Parcel 7 as shown on a plan entitled "Plan of 
Land in Boston, dated April 13, 1962, Parcel 7 of West End Land Assembly and 
Redevelopment Plan, Prepared by J.L. Hayden Associates, Inc.”, which is recorded with 
Suffolk Registry of Deeds in Book 7679, Page 307; thence 
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a distance of two hundred twelve and forty-seven hundredths 
feet (212.47) to a stake; thence 


a distance of twenty-two and eighty-three hundredths feet 
(22.83) to a stake; thence 


a distance of one hundred ten and seventy-four hundredths feet 
(110.74) to a mark on a concrete wall; thence 


a distance of seven and thirty-nine hundredths feet (7.39) to a 
stake; thence 


a distance of three and fifty-five hundredths feet (3.55) to a 
stake; thence 


a distance of twenty-three and twenty-two hundredths feet 
(23.22) to a drill hole; thence 


a distance of zero and twenty-five hundredths feet (0.25) to a 
drill hole; thence 


a distance of forty-four and thirty-three feet (44.33) to a drill 
hole, the saa seven courses bounding on land now or 
formerly of the Blackstone Company; thence 


a distance of one hundred sixty-two and twenty-one hundredths 
feet (162.21) along the easterly side line of Blossom Street to a 
drill hole; thence 


and curving to the right along the arc of a curve having a radius 
of twenty and no hundredths feet (20.00) a length of thirty-one 
and forty-two hundredths feet (31.42) to a drill hole; thence 
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Southeasterly 


a distance of one hundred fifty-three and ninety-two hundredths 
feet (153.92) along the southerly sideline of William Cardinal 
O’Connell Way to a drill hole; thence 


and curving to the right along the arc of a curve having a radius 
of twenty and no hundredths feet (20.00) a length of twenty-four 
and sixty-two feet (24.62) to a re-bar; thence 


and curving to the left along the arc of a curve having a radius 
of forty and no hundredths feet (40.00) a length of eight and 
thirty-nine hundredths feet (8.39) to a drill hole and the point of 
beginning. 


The above described parcel of land contains thirty-nine thousand and eight hundred 
and twenty-five square feet (39,825) more or less, and is more particularly shown on plan 
prepared by Cullinan Engineering Co., Inc. entitled, "Topographic Plan of Land, Shriners 
Burns Institute, 51 Blossom Street, Boston, Massachusetts” dated June 28, 1991. 

This same parcel is shown on a plan entitled "Plan of Land in Boston, dated 
September 10, 1963, Parcel 8 of West End Land Assembly and Redevelopment Plan, 
prepared by J.L. Hayden Associates, Inc.” which plan is recorded with the Suffolk Registry 
of Deeds in Book 7916, Page 518. 

A portion of this property is registered land described in Cert. No. 73490, Parcels 2 
and 3 on LC Decree Plan 892B. 

The described parcel is subject to conditions duly recorded in the following Suffolk 
Registry of Deeds Volumes: 


1) Book 7916, Page 518, Document No. 270117; 

2) Book 7916, Page 524, Document No. 270116; 

3) Book 7464, Page 321; 

4) An easement of the City of Boston, Book 7951, Page 302. 
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Attest: Uesprsente lle Gras 
Secretary 


Map Amendment Application No. 341 Map Amendment No. 281 


The foregoing amendment was presented to the Mayor on June 12, 1992, and was 
signed by him on June 12, 1992, whereupon it became effective on June 12, 1992, 
in accordance with the provisions of Section 3 of Chapter 665 of the Acts of 
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